22502935278 






| LONDON SCHOOL OF HYGIENE | 
AND TROPICAL MEDICINE. | 
(DEPT OF MEDICAL STATISTICS) 





ee 


é 
F 


K 
|General Collections 





bihe 


ee 


’ oh a Va 


ae 











UNITED STATES DEPARTMENT OF COMMERCE 
HENRY A. WALLACE, Secretary 
BUREAU OF THE CENSUS 


J. C. CAPT, Director 
PHILIP M. HAUSER, Assistant Director 








SIXTEENTH CENSUS OF THE UNITED STATES : 1940 


UNITED STATES LIFE TABLES 


and 


ACTUARIAL TABLES 
1939-1941 


; By 
THOMAS N. E. GREVILLE 


Actuarial Mathematician 


Prepared under the supervision of 
HALBERT L. DUNN, M. D. 


Chief, Vital Statistics Division 
Bureau of the Census 


UNITED STATES 
GOVERNMENT PRINTING OFFICE 
WASHINGTON : 1946 





For sale by the Superintendent of Documents, U. S. Government Printing Office, Washington 25,D.C. - Price $1.25 


‘al 


BUREAU OF THE CENSUS 


J. C. CAPT, Director 


Puitie M. Hauvsmr, Assistant Director 


Morris H. HansmEn, Statistical Assistant to the Director 


A. Ross Ecxusr, Chief Social Science Analyst 


Howarp C. Grinves, Chief Economist 


Raupw EH. Gautoway, Executive Assistant to the Director 


Vital Statistics—Hartpert L. Dunn, M. D., Chief 
Frank S. Morrison, Acting Assistant Chief 
Statistical Operations—Mary B. Mann 
Mortality Statisties—Iwao M. Moriyama 
Life Table Studies—Thomas N. E. Greville 
Agriculture—Ray Huruny, Chief 
Budget and Finance—Joun T. Moors, Chicf 
Business— WILL1I <a: PPNER, Chief 
Field—Ear. RS So 7d 





Associated with Dr. Greville in the preparation of this 
volume was Miss Elbertie Foudray, Actuarial Statis- 
tician, whose long experience in demographic analysis 
and in the preparation of previous United States life 
tables has been of the greatest value. Numerous mem- 
bers of the clerical and professional staff of the Bureau 
of the Census, and more particularly its Vital Statistics 
Division, made important contributions. Dr. Iwao 
M. Moriyama, Chief of the Planning and Analysis 
Section of the Division, and Mr. Morris B. Ullman, 
Statistician in the Office of the Statistical Assistant to 
the Director, played an important part in shaping many 
decisions as to the arrangement of the tables and the 
manner of presentation of the text material. Miss 
Maude Sharp was responsible for the general editorial 
accuracy and uniformity of tables and text. 

Thanks are also due to a number of actuaries outside 
the Bureau of the Census, who assisted in various ways. 
Among these should be mentioned especially Mr. 
John S. Thompson,' Vice President and Mathematician 
of the Mutual Benefit Life Insurance Co., and Mr. 
Alfred N. Guertin, formerly Actuary of the Department 
of Banking and Insurance of the State of New Jersey, 
who made available mortality data at the very old ages 


1 As this volume was going to press, it was learned that Mr. John S. Thompson 
has become President of the Mutual Benefit Life Insurance Co, 


II 


Foreign Trade—J. Epwarp Ey, Chief 
Geography—C.arEnce E. BatscHEeLet, Chief 
Governments—CaLvert L. DEeprick, Chief 
Industry— Maxwe.u R. Conxuin, Chief 


* Publications—Franx R. Wiison, Chief 


Machine Tabulation—Aprian E. VELTHUIS, Acting Chief 
Personnel—Herten D. Atmon, Chief 
Population—Lron E. TrRuEspELu, Chief 


ACKNOWLEDGMENTS 


based on life insurance experience; Messrs. W. R. 
Williamson, Robert J. Myers, and Harry Mehlman of 
the actuarial staff of the Social Security Board, whose 
counsel was frequently sought on technical questions; 
and Mr. Mortimer Spiegelman of the Metropolitan 
Life Insurance Co., who made a number of useful sugges- 
tions and- assisted in checking some of the references. 
Acknowledgment is made also to Mr. J. W. Butcher, 
Government Statistician of New Zealand, for making 
available in advance of publication the 1934-1988 life 
tables for that country, and to the American Life 
Convention and its former Actuary, Mr. F. Edward 
Huston, for furnishing tables of commutation columns 
based on the 1930-1940 Experience table of mortality. 
These were used in computing certain values presented 
in table O, part IJ. Mr. Hugh H. Wolfenden, prom- 
inent Canadian actuary and statistician, was especially 
generous in giving advice concerning the many tech- 
nical problems which arose, and was freely consulted 
at every stage of the work. His wide experience in the 
construction of mortality tables and his mastery of 
actuarial and statistical theory have left their stamp on 
every part of the volume. In acknowledging the con- 
tributions so generously made by actuaries outside the 
Bureau of the Census, it should be understood that they 
are not to be held accountable for any technical defects, 


CONTENTS 


PART I.—INTRODUCTION 


“i Page 
Plan and scope of this volume_-__ =~... 2.25. 222b. beeen 1 | Comparisons based on the life tables—Continued 
Accuracy of the tables=._2-. . cl. 44 | eR HP ak See PE 1 Comparison with earlier United States life tables ___ 
Comparisons based on the life tables: Comparison with recent life tables for other coun- 
Vereen py race and seTics 2 Ei 2 Let a a as a oe ee NRE Sor tS te 


PART II.—LIFE TABLES 


Page 
Explanation of the columns of the life table!___________ 21 | Use of the life table in studying the reproductive capacity 
Use of life tables in estimating and forecasting popula- OL populations wens oe. rae Sees ae oe 
POS ee ees Po He at gees OSE, 22. | Mathematical notation employed_________.______----- 
The life table as a frequency Cistributionwys. see! |e - Zo; Consistency, of JOG 48 DIGS coat ce ge so ies 


PART III.—ACTUARIAL TABLES 


Page 
Scopesefitheractuarial tablesy set 223 S49 Ae oes Hor pluses. ot theractuarial tablesse Ran see has ones 5 re Se 
Comparison with mortality tables based on the expe- Mathematical notation employed in the actuarial tables_ 
MIEUCe OL INSULEGMIVES! eee ee ee Le 55 


PART IV.—MATHEMATICAL THEORY AND USE OF THE ACTUARIAL TABLES 


Page 

A. General Mathematical Theory__-________-_-_------ 85 | B. Arrangement and Use of the Actuarial Tables—Con. 
PST R a Sn en CGA 92 ean later ere a ecg ra 85 Use of the actuarial tables in calculating single life 
Pire-emdowmernt ses te Lar 2 ee 85 annuity values and net premiums for life in- 
Aunpitiés.. 2.2.5 45 eee Mia deplete ayn pdor de = 85 SUTARCE DERCHIS Salk Jie Fie ee ke edie o 
WOmIDOREE Wille SHUG oases me ern mee a 85 Use of the actuarial tables in evaluating joint life 
Commutation Colunimise sec oo toes tae 86 ST NGILiCd see tee ee ee eee 

Fr ened Sh pnnuetics a Te Se TE es eee L Be Evaluation of joint life annuities involving ages 
Nointlite annuities Me. Ae ae ee a ote ER 88 chess Rei Pekee 2 -Ae tes PAE Ba hee 
Reversionary annuities and last survivor annu- Calculation of net values of reversionary and last 

PEREIRA <> © pee MIO GENTS 1K ACR Ee ne aie ais 89 survivor annuities, and assurances involving 
Relation between annuities and assurances__-_-___-_ 89 Pworor tere Wives Ayes we ne Seer aa 
Formulas for joint life benefits__-____________-___ 90 Estimation of joint life annuity values based on 

B. Arrangement and Use of the Actuarial Tables_______ 92 the separate life tables for white males and 
Miententary values 2702s Pale Yolen Pe a 92 gig On eget $0 Ee aah ra Mey ail ler i ea a 


PART V.—METHOD OF CONSTRUCTION AND GRADUATION OF THE LIFE TABLES 


Page 

A. Preliminary Adjustment of the Data______________- 101 | B. Calculation of the Rates of Mortality—Continued 
Adeuracyloftthe datauies Ju. Yoon b y Soins 101 Adjustment of mortality rates at ages 0 to 4 for 
Completeness of birth registration______________ 102 THe! CectOrMMigTatlOn sos. eee ey) ees 
Completeness of registration of infant deaths___-- 103 Grouping of ages for the computation of rates of 
Method of adjustment of infant data_____ Pen saent) BOT mortality at-ages 5 and over_______----------- 
Adjustment for incomplete reporting of infant General procedure used in obtaining rates of mor- 
deaths by subdivisions of the first year of life___ 108 tality at ages 5 and over_______________.____- 

_ | ~ cc ” 
poiiane DItU ebay ue AN ae ations ee 920109 Ee) ee mie yaniles SM OF ed 5 ax ~aee 3-23 
Unreported: dges at, death... 20.2.2 2 8 109 peer - Pages “ek of mortality-_--__---- 
Estimation of July 1, 1940, populations______- ny aay Wi reatment of the very old ages___-------------- 
Special adjustment et Negro Natale: Wy wos 110 Osculatory interpolation formulas used_--_- ~~~ ~~~ 
Estimation of foreign-born population under 5.--_ 112 Test of the graduation of the rates of mortality -_-_ 
B. Calculation of the Rates of Mortality__-__..______- 112 | C. Calculation of Other Life Table Functions- -~-_______ 
Basic process for obtaining mrartality rates at ages (Jaleilation of tz and tiujzu 223) Sc hes Lees. 
DIR OIC Beek toa Bey aoa, | Jo eel © gta) Sat One ieee Mee ORE ne eae 115 Calculation of L,_____- 20 eee, Oa Sa ee 
Derivation of separation factors for deaths________ ibys CalcilatlounGh sland: Grae ees fees. ee Seem te 
APPENDIX 
Page 
A. Method Used in Testing the Appropriateness of D. Procedure Used in Carrying Out the Makeham Grad- 
Glover's Separation-Factors 42.2) Sees eee 135 uation of the Life Table for Total Whites_________ 
B. Derivation of the, Special Extensions of the Karup- (onctal CoumderatiOns lees Sh ee 
King Formula Used for Interpolation of Mortality ; F 

Rates at Ages 5 to 11 and 26 to 31_______________- 136 Method of graduation employed. --------------- 
C. Method of Computation of the Actuarial Tables for Prekiiniuary graduations L2 5 s2 02228 es 
White Males and White Females______________-- 137 Final determination of the Makeham constants__-_ 
pn eee tables for white males and white 137 Completion of the mortality table_....._---_---- 
Calculation of the force of mortality__.._______- 137 Test of the graduation_-_-_.___.-----~----~----- 
Calculation of commutation columns and _ net Calculation of other tables derived from the make- 
EL FERRULE, - yespegeers - eal ails aE ie Ra an a ean 138 hamized mortality table. 22-226 et 


Page 
10 
14 


Page 


24 
24 
25 


Page 
yf 
57 


93 
94 


95 


97 


97 


Page 


119 
120 
122 


124 
124 


126 
133 
133 
133 
134 


Page 


138 
138 
138 
139 
139 
140 
140 
140 


143 


lV 


CONTENTS 


PRINCIPAL TABLES 


Table 


LIFE TABLES FOR THE UNITED STATES: 1939-1941 


«, Lotel population: wis. 3 kee ee 
Total Males's2. oaks wath Scape ochre on We Da pt ce ae 
Total femalessiven! oe foe t ated bi eee eh 
Totaliwhites 2 24 Jc Het eet Hee 29S) ae jive 
White males... <3) i803 5 ee a eee ens 
White females a2 Pause ee eee 
Total Negroes- _-_- Str ene Si ae aes ek 
Negro malés_23 22 2! S22 S252. Ee ee ae 

9: Negro females. 2 u., eos Se ae ee 
10-<'Total.other, racesi2 00 28s oa ee ete a ete ee en 
1 -Other, races, males 2) ose tes Te a ee ee 
12.7, Other races, femalese- {=a we Sa ee $23 
13. Life table functions for the first year of life 


CSS Ot ieee 


ACTUARIAL TABLES BASED ON THE LIFE TABLE FOR 
WHITE MALES IN THE UNITED STATES: 1939-1941 


14e7hlementary<valies 22 sstae pee ee ee ae ee Ba ah pe 
Commutation columns at— 


15. 2 percentimterdst:22. 42 = SA oe eS as a 
16. 2ye.percentiinterest sie. sane eee ae ees 
Wte 3 PSLCEUGANCCLES teas sce sees 2 eet ee ee 
18. 3% percent interest_______- Lon ott Sh Sige eS. ee ee 
19. A Mereent INtCTCS bs see eee ee tee 


Immediate whole life annuity, single and annual net 
premiums at— 


20. 2 percent LD GCTESG = ae eh ee ees See: RE ae 
21. 276 Percent Inbereet. <5 2b 2 be a. ae ee ee 
22. 3 pardent ANGELES Gos ee ae ae et eee ae ee eee 
23. Boo Percent INUETES betes tee ee ee ee 
24. 4-nercent interest\== — suet ee ee eee ere ae 
Figure 


1. Annual rate of mortality per 1,000, for each race by sex: 

United States, 1939-1941... lle See a 

2. Annual rate of mortality per 1,000, by race and by 

sex: United States, 1939-1941______./-_._-____- 

3. Number of survivors out of 100,000 born alive, for 

each race by sex: United States, 1939-1941_______ 

4. Number of survivors out of 100,000 born alive, by race 

and by sex: United States, 1939-1941___________ 

5. Average future lifetime, for each race by sex: United 
States, 1939-1941 

6. Average future lifetime, by race and by sex: United 

States, 1939-1941 

7. Annual rate of mortality per 1,000 for white males: 

death-registration States of 1900 and 1920, and the 


United States, at 10-year intervals, 1900-1941____ 


Table 


Page 
. ACTUARIAL TABLES BASED ON THE LIFE TABLE FOR 
26 WHITE FEMALES IN THE UNITED STATES: 1939-1941 
28""| S98) Wiemantary, valués..<: ©. 2. so. base ee, ey 
Commutation columns at— 
34 26. 2 :Pereell INbETESt |) ye ee ee 
36 PH 24 percent interests. 1 oe he ee 
38 28. 3! PETCENt-IMtelest eee a ae Pee ee ee 
40 | 29: 34 percent intérest sie 20e ot She eee ee 
42 30. 4 percent. interest jo eS ee 
ees Immediate whole life annuity, single and annual net 
46 premiums at— 
48 | 31. 2.percentiinterest bee saute: 2 slin? BAP gy 
50 | 32. 2h, percent iinbereatieu. <- Shed dee. ee 
33. 3 percent interest years ace Seer Bae SRE OT 
34. 3}4 percent Antevesing 2 eect. oe eS 
35. Ay percent MMberent) ice aver eb oe A ie 
58 =a 
ACTUARIAL TABLES BASED ON THE MAKEHAMIZED 
59 MORTALITY TABLE FOR TOTAL WHITES IN THE 
i UNITED STATES: 1939-1941 
62°] 36. Makeham constantsis: avs) Lous. wesw eee ae 
63 | 37. Table of uniform SOMIOTIC Worn oi . Sre ree PY 
38. Hlenientaryvaliiegun ace e . oo o ee ee ee 
64 Immediate life annuities at— 
65 | 39. 2 percent Witerest ae ree ee seenae flee pede 8 
66 | 40. 236. percent interest... 2 let ne ee 
67 | 41. 3 percent rplerent 12 ots tees cae 
68 | 42. A percentintertst: Slat i ee ee 
FIGURES 
Page Figure 
8. Annual rate of mortality per 1,000 for white females: 
4 death-registration States of 1900 and 1920, and the 
P United States, at 10-year intervals, 1900—1941____ 
9. Number of survivors out of 100,000 live births, from 
re recent life tables for selected countries, I. Males__ 
10. Number of survivors out of 100,000 live births, from 
7 recent life tables for selected countries, II. Females_ 
g | 11. Frequency distribution of ages at death in a cohort 
starting with 100,000 live births, based on the 
9 mortality of white males: United States, 1939-1941 _ 
12. Ratio of Negro deaths in selected age groups to Negro 
deaths at ages 50-54 in the same year: United 
12 States “19-1 0s ©. ae ee ee ne ee ee en 


Page 


13 


18 


19 


24 


111 





th} 
mil’ 


D TROPICAL MEDICINE. 
(DEPT OF MEDICAL STATISTICS) 


UNITED STATES LIFE TABLES AND ACTUARIAL 
| TABLES, 1939-1941 


PART I 
INTRODUCTION 


Plan and scope of this volume 


The life tables in this volume are based on the 1940 
census of population and the deaths of the 3-year period 
1939-1941. Separate life tables have been prepared for 
each sex for each of three racial groups: white, Negro, 
and other races. This is the first time official life tables 
have been prepared for races other than whites and 
Negroes in the United States. Life tables are also 
included for the total population of each sex, for the 
total population of each racial group without distinction 
by sex, and for the entire population without distinc- 
tion by race or sex. Each of the 12 life tables is based 
on data for the entire continental United States. Also 
included are certain actuarial tables derived from the 
life tables for white males, white females, and total 
whites, to be used in calculating premiums and values 
for life annuities, life assurances, and other monetary 
benefits contingent on death or survival. Other sections 
give a brief synopsis of the elementary mathematical 
theory of life contingencies, including those involving 
more than one life; instructions for using the actuarial 
tables, with numerical examples; and a complete ac- 
count of the methods and processes used in constructing 
the life tables. Because of the increasing interest in the 
preparation of life tables on the part of demographers, 
public health workers, and other groups, an effort has 
been made to render this statement of methods and 
processes intelligible to readers having a reasonable 
knowledge of mathematics and statistics, but without 
specific actuarial training. For this reason, some of the 
explanations will doubtless seem to the actuary un- 
necessarily full, and even somewhat tedious. An ap- 
pendix, intended primarily for actuaries, explains the 
special processes used in the construction of the actu- 
arial tables, and certain other technical matters. 


Accuracy of the tables 


It is well known that the statistics on which these 
life tables are based are subject to various errors, the 
- magnitude of which is, in most cases, difficult to esti- 
mate with precision. These errors, whether found in 
statistics of populations, deaths, or births, fall into 
two general classes: (1) incompleteness or underenu- 
meration, and (2) incorrect reporting of some of the 
pertinent information, such as age, race, or sex. Very 
little specific information is available as to the extent 


of incompleteness of reporting, except in the case of 
birth statistics.._ However, it is believed that the un- 
reported cases constitute, in general, a small percentage 
of the totals involved, except in the case of data for 
very young children (including births). In the latter 
case, a serious attempt has been made to introduce a 
suitable correction in the process of constructing the 
life tables.? It should be mentioned also that when 
death statistics are related to the corresponding popu- 
lation data, as in the computation of rates of mor- 
tality, any incompleteness in the enumeration of the 
population tends to offset whatever deficiency may 
exist in the reporting of deaths. It is believed, there- 
fore, that errors of incomplete reporting are not likely, 
in general, to be of sufficient magnitude to seriously 
affect the life table values for white persons. How- 
ever, there is some indication that in the rural areas of 
the South the reporting of Negro deaths may be appre- 
ciably less complete than the enumeration of Negroes 
in the census.* Since 49 percent of the total Negro 
population is found in the rural parts of the South, it is 
possible that mortality rates for Negroes may be some- 
what understated. There is a more serious possibility 
of error in the case of the group of ‘‘other races’? which 
includes Indians living on reservations, a class which 
presents real difficulty from the standpoint of complete 
reporting and enumeration. 

Among the errors due to incorrect reporting, those 
arising from incorrect statements of age are by far the 
most important class, as regards the construction of 
life tables. These errors in age fall into two general 
types: (1) systematic errors, which arise from a pref- 
erence for ages ending with certain digits, such as 0, 5, 
and the even numbers generally, and (2) errors charac- 
teristic of particular ages or periods of life. The sys- 


‘tematic errors are believed to have been largely elimi- 


nated in the graduation of the data described in part 
V. <A typical example of an age error of the second 
type would be that described by Wolfenden* as “a 
natural inclination to overstate the age until the attain- 
ment of majority, and then to understate at adult ages, 

1 See p. 102. 

? See pp. 106-108. 

3U. S. Bureau of the Census, United States Abridged Life Tables, 1989, Urban and 
Rural, by Regions, Color, and Sex, p. 5, June 1943. 


4 Wolfenden, Hugh H., Population Statistics and Their Compilation (Actuariaé Studies, 
No. 3), p. 27, Actuarial Society of Americas, New York, 1925. 
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with some overstatement in advanced years.” Errors 
of this sort are not easy to.detect, especially if the same 
type of error occurs in both population and death sta- 
tistics. Only in one instance, in which the effect was 
particularly noticeable, has any adjustment. been made 
for such errors in the construction of the life tables in 
this volume. This point is fully discussed in part V. 

Errors in the reporting of race probably are relatively 
infrequent, except in the case of persons of mixed 
white and Indian blood. There is no general agree- 
ment as to what proportion of Indian blood entitles 
one to be called an Indian, and it is likely that the infor- 
mation furnished on death certificates may often fail 
to be consistent in this respect with the definition 
adopted in the’ population census. Any error arising 
from this source could scarcely be of sufficient magni- 
tude to have any appreciable influence on mortality 
rates for the white population, but could easily have a 
disturbing effect on those for “other races.” It is be- 
lieved that any errors in the reporting of sex would not 
be sufficiently numerous to seriously affect any of the 
life tables. 

In addition to errors resulting from actual inaccuracies 
in the data, there are errors due to chance fluctuation 
in the number of deaths: that is, what is known as 
sampling error. This is of importance only in fairly 
small classes, in which a small variation in the absolute 
number of deaths in a given age group may make a 
considerable difference in the rate of mortality. Table 
A, showing the total enumerated population and the 
total deaths in the 3-year period in each of the six sub- 
divisions of the population for which separate life 
tables were prepared, indicates the size of the exposure 
underlying each life table. Sampling errors tend to be 
largely corrected by the graduation process, in which 
the mortality rates in each age group are adjusted so 
as to bring them into line with those in the neighboring 
age groups. In any case, it is believed that the effect 
of sampling error is negligible in the life tables for white 
persons,.and of minor importance in those for Negroes, 
except at the very old ages. However, it may have 
significantly affected the results for ‘other races.’’ ® 

If allowance is made for all the possible sources of 
error discussed above, the life tables for whites and 
Negroes are believed to be sufficiently accurate and 
reliable for all ordinary purposes. However, those for 
“other races’? can be regarded only as reasonable 
approximations. For reasons explained in part V, this 
is also true of the life table values for subdivisions of 
the first year of life in all the tables.® 

In connection with the accuracy of the tables, it 
should be clearly understood that the values cannot 
be considered reliable, in most cases, to anything like 
the number of decimal places or significant figures 
shown in the tables. The chief purpose of retaining 


5 In connection with the distribution of “other races” deaths by subdivisions of the 
first year of life, a correction was applied for sampling error. See p. 109. 
6 See p. 108. 


Taste A.—1940 ENUMERATED PopuLATIONS, AND TOTAL 
pee REPORTED IN 1939-1941, By Rac AND Spx: UNITED 
TATES 











1940 1939-1941 
ae atc adh ts population deaths 
=e eee LS" Seen Se, 

White: 

ECG: See ee COE Re ee re ee pe, re oe 59, 448, 548 2, 048, 620 

3) a SA tthe ai cage eee as ee SG eg ROS wes ee OAS 58, 766, 322 1, 603, 192 
Negro: 
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MOI Al. Ae OR ek <5 SA A ee a ee Soe eee 6, 596, 480 246. 492 
Other races: 

Mele. bo. eek os doth peered cae Nae oe 344, 006 13, 803 

abil ooo ee eae ee ee eee, ae eee 244, 881 8, 211 


additional figures beyond those which can be regarded 
as dependable is to secure a reasonable degree of smooth- 
ness in the results. This is always desirable, and in 
many of the uses to which life tables are put excessive 
roughness is a serious.inconvenience. <A further reason 
exists in the case of the actuarial tables, because of the 
mathematical relationships which hold between different 
actuarial functions, such as the values of life annuities 
and assurances. The actuary wishing to make use of 
the tables is inconvenienced if, because of excessive 
rounding, these relationships do not hold with a fair 
degree of precision. 


Comparisons based on the life tables 


Variation by race and sex.—The most usual measure 
of the comparative longevity of different populations 
is the average duration of life, also called the expecta- 
tion of life at birth. This is the average number of 
years lived by the members of a specified cohort, or 
closed group of persons, assumed to be subject throughb- 
out life to the life table rates of mortality. A compar- 
ison on this basis is given in table B. This table indi- 
cates that females live, on the average, longer than 
males, white persons longer than Negroes, and Negroes 
not quite so long as those of ‘‘other races.’”’ There is, 
however, some objection to the use of the average dura- 
tion of life as a standard of comparison because the 
method of calculating it gives great weight to the rela- 
tively large number of deaths occurring in the first year 
of life. This influence may be entirely eliminated by ~ 
considering instead the average lifetime remaining to 
those members of the cohort who survive to age 1. 
This comparison is presented in table C, which shows, 
in general, about the same relationships as table B. 
However, the differences between the corresponding 
values for Negroes and ‘other races’ are slightly 
increased now that the effect of the high infant mortal- 
ity among ‘other races” is no longer reflected in the 
figures. 


TaBLe B.—AVERAGE DuRATION OF LIFE IN YEARS, BY RACE 
AND Sex: Unitep Strarss, 1939-1941 











RACE Both sexes Male Female 
BA PaCS et oe Se ee kT a dee 63. 62 61. 60. 65. 89 
Whiltec seg) ok hae as 2s, 64, 92 62.81. 67. 29 
VORTOl SA. PLAS ee Fs eee ees © fa. ae 53. 85 52. 26 55. 56 
Other yaces: «£26 ssa ee ee eae ee 2 54. 35 53. 56 55. 84 
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TaBLE C.—AVERAGE Futrurn LIFETIME IN YHARS AT AGE 1, 
BY RacE AND Sex: Unitrep Srartszs, 1939-1941 


TABLE F.—Survivors to AGE 65 Out or 100,000 Livn Birrus, 
BY Race AND Sex: UnitTEp Sratss, 1939-1941 












































RACE Both sexes Male Female RACE Both sexes Male Female 
SWI ge Cee ee. Ly ale Sage 2. Death eae 65. 76 64. 00 67. 73 ‘All TAGCS 5 Mee 3. oe et OS 60, 366 55, 776 65, 523 
VVRIGLG en os eee ee, Ee 66. 84 64. 98 68. 98 WiRiieen aco te a eae ce 63, 201 58, 305 68, 701 
BN OUTO 2) — cece Le) Cems <2 ee. ts td 57. 15. 55, 93 58. 46 EN BETO. soe Oe Ri germs AF Le a ee 37, 838 35, 371 40, 504 
TROY PACS S <. 57 ae a oe ee ee 58. 90 58. 40 60. 14 MO Tner TaCCumeen*t peat en ek ea 46, 130 44, 689 49, 303 








Another possible standard for comparing the longev- 
ity of different populations is provided by the median 
length of life, or “probable lifetime,’’ which is-the age 
at which exactly half the original members of the 
cohort have died, and half are still alive. In other 
words, it is the age to which an infant born alive has 
just an even chance of surviving. The values of the 
median length of life (shown in table D) are greater in 
every case than those of the average length of life,’ the 
difference ranging from 3.81 years in the case of Negro 
females to 8.70 years in the case of females of ‘other 
races.”” The use of the probable lifetime as a measure 
of longevity results in a somewhat more favorable 
showing for “‘other races,’”’ as compared with Negroes, 
than when the average duration of life was used. In 
fact, the probable lifetime of males of “other races”’ 
slightly exceeds that of Negro females. The reverse 
was true of the corresponding average durations of life. 


TasBLE D.—Mepian Lenets or Lirr in YpARS, BY RACE AND 
Sex: Unitep Srarss, 1939-1941 

















RACE Both sexes Male Female 
A Aer ae See Ow Pe 69. 85 67. 68 72. 22 
penises. G0. oh DSi 70. 86 68. 67 73.19 
IEC Cece eRe Se. eee SG | Le eee ee 57. 86 56. 42 59. 37 
Other raceso 2. 28 a 5 SA Sree Re 62. 67 61.89 64. 54 














Still another measure of comparative longevity is the 
number of persons surviving to stated ages in a cohort 
of, say, 100,000 live births. Such a comparison is 
presented in table E for survivors to age 21, and in 
table F for survivors to age 65. These ages have been 
chosen as representing, respectively, the attainment of 
manhood or womanhood, and the retirement age pre- 
scribed by the Social Security Act.. Table E shows 
that relatively more Negroes reach age 21 than persons 
of ‘other races.”’ This reflects higher rates of mortality 
in the “‘other races’ group over almost the entire age 
period in question. However, between ages 21 and 65 
the relationship is reversed, and the proportion sur- 
viving to the latter age is greater among ‘‘other races”’ 
than among Negroes. 


TasBLE E.—Survivors To AGE 21 Out oF 100,000 Live Birrus, 
BY Race anp Sex: Unirep Srares, 1939-1941 














RACE Both sexes Male Female 
A) PAGS 3 Os eee tas See et 92, 234 91, 392 93, 116 
DRE emee seis. ae eS ane wae 92, 951 92, 098 93, 848 
LAF: Eek A SF apn SE inet ele 87, 367 86, 494 88, 264 
Othermenongs 5. iy Pio tiled. See ee ek 82, 853 82, 412 83, 302 


_' The explanation of this fact and a discussion of the relative merits of different 
measures of longevity are given on p. 23. 





In considering the mortality and longevity of the 
group of ‘other races,’’ it should be kept in mind that 
this is a heterogeneous class made up of elements 
which differ widely both in the general level of mortality 
and in its incidence by age. The racial composition of 
the group is shown in table G, and age-specific death 
rates for the principal races separately appear in table 
H, together with comparable figures for whites and 
Negroes. 


TABLE G.—PopPuLaTION oF OTHER Racss,! BY SPECIFIED RACE 
AND Sex: Unirep Sratss, 1940 





























POPULATION PERCENT BY RACE 
RACE a 

Total Male | Female | Total Male | Female 

Total other races__--_- 588, 887 || 344,006 | 244, 881 100. 0 100. 0 100. 0 
INGA TO Se eae ee > 333, 969 171, 427 | 162, 542 56..7 49.8 66. 4 
Ohinesess4> 2 re. ed oe 77, 504 57, 389 20, 115 13. 2 16.7 8.2 
APBNCSE. prose ses eee a 126, 947 71, 967 54, 980 21.6 20.9 22.4 
HI pinOss eee ee 45, 563 39, 723 5, 840 Sf 11.6 2.4 
MOG HOR: eee) eee eer 4,904 3, 500 1, 404 0.8 1.0 0.6 














1 All except white and Negro 




















TasBLeE H.—DeratH Rates Per 1,000 ENuMERATED POPULATION, 
By AGE, Racr, AND Sex: Unitrep Srates, 1939-1941 
SEX AND AGE White Negro Indian | Chinese | Japanese| Other 

13.2 22.8 35.8 13.7 12.4 hy 

ip 1.6 3.3 11.0 at 11,6 

ie 1.7 2.8 1.6 I 2:1 

17 3.7 5.7 325 1.8 11,4 

2.3 6.4 7.5 4.7 2.6 4.9 

2.5 7.8 6:6 5.0 2.9 5.1 

31 9.7 8.3 6.9 4,8 4.7 

35-305. Sete 4.2 11.4 8.2 9.5 4.5 rots 
OSS See 6.1 15.7 9.6 12.8 6.0 7.6 
AGO 5 BC es 9.1 20.8 13.0 7. 2 9.4 12.9 
50-04 ee ee 13.7 29.4 16.3 23.8 11.4 19.4 
ict, Maa Ue bentley x 20.7 36. 1 24.1 38. 3 17.6 27.5 
G04 ete dy Eg: 30.0 43.8 30.1 47.7 27.4 59.6 
(ie Ragnar aes 53.1 54.5 48.4 80. 2 45.7 92.2 
75‘and over __------ 135.0 119.8 109. 9 192. 1 110.0 103. 7 

FEMALE 

adn ied SOM DAE 10. 4 18.1 32.1 13.7 9.4 10.7 
aie Pee a aE eed 9 13 2.8 1.9 1.0 3.0 
(See eee oh 1.5 3.0 1.5 8 11,4 
P6-190s ae were ee 4,2 6.4 2.8 1.5 1 25% 
p(y ee ee ee 1.6 5.8 9.5 3.6 1.9 14,5 
Tim aps, So eee 2.0 6.6 9.1 4.3 3.3 12.5 
Ser IL POE RE URRET 2.4 8.2 8.4 2.5 2.5 15.5 
BO-O0 ae dens 3.1 9.9 9.4 4.6 3.3 14.4 
AQ=44p een eeete ele 4.3 14.0 9.6 5.6 3.9 18.5 
Lars 98 Be I ao 6.1 17.6 1.2 9.8 6.7 23, 2 
0-545 2. ee 9.0 25.7 16.0 15.1 7.9 45,3 
a ty Re 13. 5 32.4 21.9 17.0 13.9 57.5 
G0-GAs ie Way eile He. 20.7 40.0 28.0 28, 2 17.3 142.9 
eh ae ae Re 40.8 44.9 43,0 42. 5 37.0 91.7 
75,and over.._..--=-- 120.8 96. 5 103. 7 93.8 49.0 1 388. 9 

















1 Rate based on less than 10 deaths. 


A more detailed comparison of life table values by 
race and sex is offered by figures 1 to 6, in which are 
plotted graphically the values at all ages of the rate 
of mortality, the number of survivors out of 100,000 
live births, and the average future lifetime for each of 
the 12 life tables. These graphs bring out certain 
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FIGURE 5.—AVERAGE FUTURE LIFETIME, FOR EACH RACE BY SEX: UNITED STATES, 1939-1941 
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relationships which may, at first sight, appear some- 
what surprising. For example, figure 2 shows that the 
mortality rates for total females are lower than those 
for total whites at all ages above 42, notwithstanding 
the fact that Negro females show a much higher mor- 
tality than white males during a large part of this age 
interval. This seeming inconsistency is due to the 
fact that Negro and “other races’? females form a 
much smaller group than white males, so that com- 
bining them with white females produces less change 
in the mortality rate of the entire group (as compared 
with that for white females before the addition) than 
if the white males had been added. 

Because mortality rates for females are so consistently 
lower, age by age, than the corresponding rates for 
males, particular interest attaches to the few instances 
in which exceptions to this general rule occur. The 
exceptions are found among Negroes at ages 14 to 19, 
inclusive, and among “other races’ at ages 12 to 34. 
In the case of Negroes, further analysis by particular 
causes of death shows that the phenomenon is primarily 
due to the effect of higher mortality from tuberculosis 
among females at younger ages. Deaths from puer- 
peral causes appear to be a negligible factor at the ages 
in question. In the case of ‘other races,’’ examina- 
tion of data showing a more detailed racial classification 
makes it clear that the Indians are almost entirely 
responsible for the higher female mortality, as the 
Chinese show heavier mortality for males in all age 
groups and the Japanese show a very slightly higher 
mortality among females in the late twenties only. 
In 1940, Indians constituted 66.4 percent of the total 
female population excluding whites and Negroes, as 
indicated in table G. Here again, an excess of deaths 
from tuberculosis among females is the chief factor 
involved, but in this case deaths from puerperal causes 
exert a significant, although secondary influence. 

The rates of mortality for ‘other races” show a further 
peculiarity in that they decrease with increasing age at 
ages 24 to 26 for males and at ages 29 to 36 for females. 
Both of the peculiarities mentioned—the higher mor- 
tality of females at certain ages, and interruptions in 
the steady increase of the mortality rate—are usually 
prominent features of life tables for depressed countries 
where the general level of mortality is high, such as 
British India, Japan, and Bulgaria, and they are com- 
monly associated with a high tuberculosis death rate, 
combined perhaps with a higher mortality from puerperal 
causes. It is curious to observe, however, that both 
peculiarities have been consistently noted in the life 
tables of Canada, a relatively prosperous country 
having a level of mortality lower, in general, than that 
of the United States. For example, in the Canadian 
life table for 1930-1932 the mortality rate of females 
exceeds that of males at ages 23 to 42, and the mortality 
rate of males decreases with advancing age at ages 24 
to 26. Analysis of deaths by cause indicates that the 
higher mortality of Canadian females at certain ages 


has been primarily due, as in other countries where this 
occurs, to deaths from tuberculosis. While the over-all 
death rate for tuberculosis was, in the period under 
consideration, only slightly higher in Canada than in 
the United States, the deaths from this cause in Canada 
are found to be more heavily concentrated among 
females and at the younger ages. 

Comparison with earlier United States life tables.— 
Table J presents a comparison of values based on the 
life tables in this volume with those of earlier United 
States life tables. In addition, rates of mortality for 
white males and white females are plotted in figures 7 
and 8 for five life tables covering the period 1900 to 
1941. Although the life tables for periods prior to 
1930 do not cover the entire United States, any possible 
geographic variation in the mortality of white persons 
could account for only a small part of the spectacular 
improvement which the comparison shows. In the 40 
years between 1900 and 1940 the average duration of 
life increased by more than 14 years for white males and 
more than 16 years for white females. The proportion 
of persons surviving to age 65 has increased by one- 
half, and the rate of infant mortality has declined to 
little more than one-third of its value in 1900. Similar 
improvement is shown throughout childhood and young 
adulthood and, to a lesser degree, in middle age. The 
mortality rate at age 40 has diminished to less than 
half its former value. At older ages the improvement 
becomes in proportion progressively less, but the recent 
figures are slightly lower even at the oldest ages shown. 
The improvement is more marked in the case of females, 
and remains substantial in amount to a later age 
than for males. 

In the case of Negroes, only the 1929-1931 and 1939-. 
1941 life table values are shown, since the life tables 
for Negroes show a considerable geographic variation 
(perhaps due as much to geographic differences in the 
completeness of registration of Negro deaths as to 
actual differences in mortality) which makes it inad- 
visable to present any comparisons not involving 
identical areas. However, even in the 10-year period 
between 1930 and 1940, the improvement is striking, 
the average duration of life of Negroes having risen 
during the decade nearly 5 years for males and more 
than 6 years for females. 

Figure 7 calls attention to one rather curious feature 
which calls for special comment. This is the low level 
of mortality above age 45 in the life table for white 
males in 1919-1921 in the death-registration States of 
1920. From age 52 to 69, the rates of mortality in 
this life table are actually lower than those of the 
1939-1941 table for white males in the United States. 
The years 1919 to 1921, coming immediately after the 
influenza epidemic of 1918, were years of unusually 
low mortality, probably because many persons who, 
under ordinary circumstances, would have died in these 
3 years actually died in 1918. These conditions, of 
course, affected both sexes and a much broader range 
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TasLE J.—Lire TABLE VALUES FOR SELECTED SrEciric AcrEs, By Sex: DeatH-REGISTRATION STATES OF 1900 AND 1920, AND THI 
Unitep States, at 10-YeAr INTERVALS, 1900-1941 
[The abbreviation D. R. S. stands for death-registration States] 








WHITE 











/ Annual rate of mortality per 1,000 (1,000q,) : Number of survivors out of 100,000 live births (1) 


1919-1921 | 1909-1911 | 1900-1902 1919-1921 | 1909-1911 | 1900-1902 
M8) | (0.8), | ©-B.8. | D.R. 8. | (D.R.8.-| A | Te aT | (D.R. 8. | (D.R.8.-| (D. RB. 8. 
ek -S)_| “of'1920) | ‘of1900)' | ‘of 1900) se -S.)_ | “of1920)' | ‘of 1900)" | ‘of 1900) 








SEX AND AGE 























oes. ler erate. = OT 48.12 62. 32 80. 25 123, 26 133.45 | 100,000 | 100,000 | 100,000 | ‘100, 000 100, 000 
4. 87 9. 93 16.19 28,.21 34. 47 95, 188 93, 768 91,975 87, 674 86, 655 
1.38 2.66 | | 3.95 4.71 6. 06 94, 150 91, 738 88, 842 82, 972 80, 864 
1.00 1,47 peal 2. 38 2.74 93, 601 90, 810 87, 530 81, 519 79, 109 
1.43 2.13 2.91 2.83 3. 34 93, 089 90, 074 86, 546 80, 549 78, 037 
2.12 3.18 4.27 4.89 5. 94 92, 293 88, 904 84, 997 79,116 76, 376 
2.43 3.71 5. 04 5. 54 7.04 91, 241 87, 371 83, 061 77, 047 73, 907 
2.79 4.13 5.73 6. 60 7.99 90, 092 85, 707 80, 888 74, 810 71, 219 
3. 63 5.10 *6. 69 8. 52 9, 32 88, 713 83, 812 78, 441 72, 108 68, 245 
5.13 6.79 7. 50 10. 22 10. 60 86, 880 81, 457 75, 733 68, 848 64, 954 
7. 66 9, 29 9. 26 12. 64 12. 63 84, 285 78, 345 72, 696 65, 115 61, 369 

11. 55 12.78 11. 74 15. 58 15. 37 80, 521 74, 288 69, 107 60, 741 57, 274 
17.37 18.19 16, 53 21. 50 21.18 75, 156 68, 981 64, 574 55, 622 52, 491 
25. 48 26. 44 24. 62 30, 75 28. 59 67, 787 61, 933 58, 498 48, 987 46, 452 
36. 85 38. 65 34. 99 43.79 41. 66 58, 305 52, 964 50, 663 40, 862 39, 245 
54. 54 57. 96 54. 63 62.14 58. 94 46, 739 41, 880 40, 873 31, 527 30, 640 
83.13 85, 26 81.91 92. 53 88. 43 33, 404 29, 471 29, 205 21, 585 21, 387 
124, 71 129. 97 119, 73 135. 75 133.53 19, 860 17, 221 17, 655 12, 160 12, 266 
181. 04 184. 68 182. 32 191.11 191. 76 9,013 7, 572 8, 154 5,145 §, 252 
248. 94 245. 50 238.19 255.17 262. 78 2, 812 2, 356 2, 568 1, 523 1, 523 
37.89. 49. 63 63. 92 102. 26 110. 61 100, 000 100, 000 100, 000 100, 000 100, 000 
4.32 8.79 14. 59 25. 83 31.15 96, 211 95, 037 93, 608 89, 774 88, 939 
1.10 2. 20 3. 49 4.47 5, 89 95, 309 93, 216 90, 721 85, 349 83, 426 
.70 1.13 1.79 2. 06 2.46 94, 890 92, 466 89, 564 83, 979. 81, 723 
. 96 1. 64 2.49 2. 65 3.39 94, 534 91, 894 88, 712 83, 093 80, 680 
1.45 Qed. 4.33 4. 20 5. 54 93, 984 90, 939 87, 281 81, 750 78, 978 
1.82 3.39 5.52 5. 22 6.79 93, 228 89, 524 85, 163 79, 865 76, 588 
2. 20 3. 74 6. 03 6. 03 1t2 92, 320 87, 972 82, 740 |. 77, 676 73, 887 
2.78 4.33 6. 42 713 8. 39 91, 211 86, 248 80, 206 75, 200 70, 971 
3. 68 §..32 6. 76 8.03 9. 31 89, 805 84, 256 77, 624 72, 425 67, 935 
5. 23 7.02 8.14 9.91 10. 63 87, 920 81, 780 74, 871 69, 341 64, 677 
7.62 9. 59 10. 67 12. 59 13. 37 85, 267 78, 572 71, 547 65, 629 61, 005 
11. 28 13.75 14. 63 17. 93 18. 69 81, 520 74, 321 67, 323 61, 053 56, 509 
17.14 20. 63 21.73 25. 83 25. 06 76, 200 68, 462 61, 704 54, 900 50, 752 
26. 43 3h 25. 31. 68 37. 86 36. 41 68, 701 60, 499 54, 299 47, 086 43, 806 
42. 33 48. 66 50. 23 56. 63 53. 69 58, 363 49, 932 44, 638 37, 482 35, 206 
68. 89 74. 60 75. 97 82. 52 80. 39 44, 685 37, 024 32, 777 26, 569 25, 362 
108.19 117. 42 113. 41 125. 79 11515 28, 882 23, 053 20, 492 15, 929 15, 349 
eee ee) ee 162, 94 170. 86 170. 44 178. 32 174, 60 14, 487 10, 937 9, 909 7/152 7,149 
i J AOR. pel SE! Se NS BS) ee ee 231. 41 231. 51 230. 61 247. 59 245, 32 5; 061 3, 719 3, 872 2, 291 2, 322 
WHITE NEGRO 

Annual rate of mor- | Number of survivors PPaee 

Average future lifetime in years (é,) tality per 1,000 (1,000 | out of 100,000 live | 4Verage future lifetime 


SEX AND AGE dz) births (/,) in years (é,) 


1939-1941 | 1929-1931 | 1919-1921 | 1909-1911 OES. 1939-1941 | 1929-1931 | 1939-1941 | 1929-1931 | 1939-1941 | 1929-1931 














CD, Ras.) CDs R18. 7 
(U. 8.) (U. 8.) of 1920) of 1900) of 1900) (U.8.) (U. 8.) (U. S.) (U. 8.) (U. 8.) (U. 8.) 
MALE 
U5 3c ees eae ee SE Bese 62. 81 59. 12 56. 34 50. 23 48. 23 82. 28 87. 32 100, 000 100, 000 52. 26 47. 55 
Pere 2 eS eee eee 64, 98 62. 04 60. 24 56. 26 54. 61 9. 37 16. 57 91, 772 91, 268 55. 93 51.08 
(} 2 OS ee ee ep Et ete Le 61. 68 59. 38 58. 31 55. 37 54. 43 1.86 2. 95 90, 082 88, 412 52. 95 48. 69 
ili 2a SR Ries) cor & Ena] 2 Bee @ 57. 03 54, 96 54.15 51, 32 50. 59 1,38 2.11 89, 393 87, 311 48. 34 44, 27 
te ee ee eee ef i 52. 33 50. 39 49. 74 46. 91 46. 25 2. 74 4, 33 88, 610 86, 152 43. 74 39. 83 
bak ne eee ee oe eee 47.76 46, 02 45. 60 42.71 42.19 5, 44 8. 58 86, 968 83, 621 39. 52 35. 95 
py okay See a eee, Eee ee Pe ee © 43, 28 41.78 41.60 38.79 38. 52 7.33 10. 96 84, 227 79, 516 35. 72 32, 67 
Oph I RM en fas hf eee 38. 80 37. 54 37. 65 34, 87 34. 88 8.72 12.75 80, 979 75, 083 32. 05 29. 45 
A415 Soe eel ee Sees, SE sf Seeeet B 34, 36 33. 33 33. 74 31. 08 31. 29 10. 71 14. 84 77, 221 70, 049 28. 48 26. 39 
CA] ies Se eee, a ood 5 Sees 9 30. 03 29. 32 29. 86 27. 43 27. 74 13. 62 18, 13 72, 780 64, 710 25. 06 23. 36 
il) ee a2 eee? fae S | ee 25, 87 25. 28 26. 00 23. 86 24, 21 18. 59 22. 40 67, 346 58, 432 21. 88 20. 59 
21. 96 21.51 22, 22 20. 39 20. 76 25. 36 27. 50 60, 495 51, 748 19. 06 17. 92 
18. 34 17. 97 18. 59 17. 03 17. 42 32. 48 33, 92 52, 426 44, 436 16. 60 15. 46 
15. 05 14, 72 15. 25 13. 98 14, 35 39. 10 41, 40 43, 833 36, 790 14. 37 13.15 
12. 07 sae / 12. 21 11, 25 11, 51 46. 85 50. 72 35, 371 29, 314 12. 21 10. 87 
9. 42 9. 20 9. 51 8. 83 9. 03 57. 99 70. 18 27, 236 21, 741 10. 11 8. 78 
welt 7.02 7.30 6.75 6. 84 78. 03 92. 82 19, 456 14, 419 8.17 6. 99 
5, 38 5. 26 5.47 5. 09 5. 10 107. 30 129. 91 12, 186 8, 239 6. 58 5.42 
4.02 3. 99 4. 06 3. 88 3. 81 137. 83 177. 61 6, 444 3, 660 5. 34 4. 30 
3. 06 3.03 3.18 2:99 2. 85 174,17 . 220.32 2, 836 1, 246 4, 23 3. 42 
FEMALE . 
i) 2 oS ey SE ERE, O'S 2 Ee 67. 29 62. 67 58. 53 53. 62 51. 08 65, 84 72. 04 100, 000 100, 000 55. 56 49. 51 
: 68. 93 64. 93 61, 51 58. 69 56. 39 . 7.96 14, 37 93, 416 92, 796 58. 46 52. 33 
65. 57 62.17 59, 43 57, 67 56. 03 1,75 2. 84 91, 906 90, 185 55. 40 49.81 
* 60. 85 57.65 55. 17 53, 57 52. 15 1.04 1,61 91, 308 89, 201 50. 75 45, 33 
56. 07 53. 00 50. 67 49,12 47.79 3. 07 5.12 90, 594 88, 088 46.13 40, 87 
51, 38 48, 52 46, 46 44,88 |. 43.77 5. 32 8. 82 88, 736 85, 078 42. 04 37. 22 
46. 78 44. 25 42, 55 40. 88 40. 05 6. 27 10. 34 86, 198 81, 067 38. 20 33. 93 
42,21 39, 99 38, 72 36, 96 36, 42 7.33 11. 59 83, 384 76, 816 34. 40 30. 67 
37. 70 © 35.73 | 34,86 33. 09 32. 82 9, 24 13, 22 80, 092 72, 192 30. 71 27.47 
33, 25 31. 52 30. 94 29,26 29.17 11. 81 16, 25 76, 084 67, 271 27.19 24. 30 
28. 90 27.39 26. 98 25, 45 25. 51 16, 02 20. 18 mS Alliys 61, 365 23. 89 21.39 
24, 72 23. 41 23, 12 21,74 21. 89 21. 87 26. 65 64, 885 54, 920 20. 95 18. 60 
20. 73 19. 60 19, 40 18, 18 18, 438 28. 58 34. 99 57, 314 47, 074 18. 38 16, 27 
17.00 16, 05 15. 93 14, 92 15. 23 34, 72 42. 20 48, 928 38, 761 16. 10 14, 22 
13, 56 12. 81 12,75 11, 97 12, 23 40, 90 49, 35 40, 504 30, 852 13. 93 12, 24 
10. 50 9, 98 9, 94 9. 38 9, 59 49,12 61,74 32, 354 23, 341 11, 82 10. 38 
7. 92 7. 56 7,62 7. 20 7.33 62, 94 73,41 24, 502 16, 576 9. 81 8. 62 
5. 88 5, 63 5.70 5, 35 5. 50 81. 27 97, 84 17, 039 10, 822 8.02 6. 90 
4, 34 4, 24 4, 24 4. 06 4.10 105, 29 128. 34 10, 622 6, 033 6. 41 5. 48 
3, 24 3,17 3,16 3, 00 3, 02, 141, 32 172, 03 5, 652 2, 774 4. 96 4, 20 
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UNITED STATES LIFE TABLES AND ACTUARIAL 
TABLES, 1939-1941 


PART I 
INTRODUCTION 


Plan and scope of this volume 


The life tables in this volume are based on the 1940 
census of population and the deaths of the 3-year period 
1939-1941. Separate life tables have been prepared for 
each sex for each of three racial groups: white, Negro, 
and other races. This is the first time official life tables 
have been prepared for races other than whites and 
Negroes in the United States. Life tables are also 
included for the total population of each sex, for the 
total population of each racial group without distinction 
by sex, and for the entire population without distinc- 
tion by race or sex. Each of the 12 life tables is based 
on data for the entire continental United States. Also 
included are certain actuarial tables derived from the 
life tables for white males, white females, and total 
whites, to be used in calculating premiums and values 
for life annuities, life assurances, and other monetary 
benefits contingent on death or survival. Other sections 
give a brief synopsis of the elementary mathematical 
theory of life contingencies, including those involving 
more than one life; instructions for using the actuarial 
tables, with numerical examples; and a complete ac- 
count of the methods and processes used in constructing 
the life tables. Because of the increasing interest in the 
preparation of life tables on the part of demographers, 
public health workers, and other groups, an effort has 
been made to render this statement of methods and 
processes intelligible to readers having a reasonable 
knowledge of mathematics and statistics, but without 
specific actuarial training. For this reason, some of the 
explanations will doubtless seem to the actuary un- 
necessarily full, and even somewhat tedious. An ap- 
pendix, intended primarily for actuaries, explains the 
special processes used in the construction of the actu- 
arial tables, and certain other technical matters. 


Accuracy of the tables 

It is well known that the statistics on which these 
life tables are based are subject to various errors, the 
magnitude of which is, in most cases, difficult to esti- 
mate with precision. These errors, whether found in 
statistics of populations, deaths, or -births, fall into 
two general classes: (1) incompleteness or underenu- 
meration, and (2) incorrect reporting of some of the 
pertinent information, such as age, race, or sex. Very 
little specific information is available as to the extent 


of incompleteness of reporting, except in the case of 
birth statistics.'_ However, it is believed that the un- 
reported cases constitute, in general, a small percentage 
of the totals involved, except in the case of data for 
very young children (including births). In the latter 
case, a serious attempt has been made to introduce a 
suitable correction in the process of constructing the 
life tables.? It should be mentioned also that when 
death statistics are related to the corresponding popu- 
lation data, as in the computation of rates of mor- 
tality, any incompleteness in the enumeration of the 
population tends to offset whatever deficiency may 
exist in the reporting of deaths. It is believed, there- 
fore, that errors of incomplete reporting are not likely, 
in general, to be of sufficient magnitude to seriously 
affect the life table values for white persons. How- 
ever, there is some indication that in the rural areas of 
the South the reporting of Negro deaths may be appre- 
ciably less complete than the enumeration of Negroes 
in the census.? Since 49 percent of the total Negro 
population is found in the rural parts of the South, it is 
possible that mortality rates for Negroes may be some- 
what understated. There is a more serious possibility 
of error in the case of the group of ‘other races” which 
includes Indians living on reservations, a class which 
presents real difficulty from the standpoint of complete 
reporting and enumeration. 

Among the errors due to incorrect reporting, those 
arising from incorrect statements of age are by far the 
most important class, as regards the construction of 
life tables. These errors in age fall into two general 
types: (1) systematic errors, which arise from a pref- 
erence for ages ending with certain digits, such as 0, 5, 
and the even numbers generally, and (2) errors charac- 
teristic of particular ages or periods of life. The sys- 
tematic errors are believed to have been largely elimi- 
nated in the graduation of the data described in part 
V. A typical example of an age error of the second 
type would be that described by Wolfenden* as ‘‘a 
natural inclination to overstate the age until the attain- 
ment of majority, and then to understate at adult ages, 

1 See p. 102. 

2 See pp. 106-108. 

3U. 8S. Bureau of the Census, United States Abridged Life Tables, 1989, Urban and 
Rural, by Regions, Color, and Ser, p. 5, June 1943. 


4 Wolfenden, Hugh H., Population Statistics and Their Compilation (Actuarial Studies, 
No. 8), p. 27, Actuarial Society of America, New York, 1925 
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with some overstatement in advanced years.”’ Errors 
of this sort are not easy to detect, especially if the same 
type of error occurs in both population and death sta- 
tistics. Only in one instance, in which the effect was 
particularly noticeable, has any adjustment been made 
for such errors in the construction of the life tables in 
this volume. This point is fully discussed in part V. 

Errors in the reporting of race probably are relatively 
infrequent, except in the case of persons of mixed 
white and Indian blood. There is no general agree- 
ment as to what proportion of Indian blood entitles 
one to be called an Indian, and it is likely that the infor- 
mation furnished on death certificates may often fail 
to be consistent in this respect with the definition 
adopted in the population census. Any error arising 
from this source could scarcely be of sufficient magni- 
tude to have any appreciable influence on mortality 
rates for the white population, but could easily have a 
disturbing effect on those for “other races.” It is be- 
lieved that any errors in the reporting of sex would not 
be sufficiently numerous to seriously affect any of the 
life tables. 

In addition to errors resulting from actual inaccuracies 
in the data, there are errors due to chance fluctuation 
in the number of deaths: that is, what is known as 
sampling error. This is of importance only in fairly 
small classes, in which a small variation in the absolute 
number of deaths in a given age group may make a 
considerable difference in the rate of mortality. Table 
A, showing the total enumerated population and the 
total deaths in the 3-year period in each of the six sub- 
divisions of the population for which separate life 
tables were prepared, indicates the size of the exposure 
underlying each life table. Sampling errors tend to be 
largely corrected by the graduation process, in which 
the mortality rates in each age group are adjusted so 
as to bring them into line with those in the neighboring 
age groups. In any case, it is believed that the effect 
of sampling error is negligible m the life tables for white 
persons, and of minor importance in those for Negroes, 
except at the very old ages. However, it may have 
significantly affected the results for ‘other races.’ ® 

If allowance is made for all the possible sources of 
error discussed above, the life tables for whites and 
Negroes are believed to be sufficiently accurate and 
reliable for all ordinary purposes. However, those for 
“other races’? can be regarded only as reasonable 
approximations. Fer reasons explained in part V, this 
is also true of the life table values for subdivisions of 
the first year of life in all the tables.® 

In connection with the accuracy of the tables, it 
should be clearly understood that the values cannot 
be considered reliable, in most cases, to anything like 

he number of decimal places or significant figures 
shown in the tables. The chief purpose of retaining 


5 In connection with the distribution of “‘other races” deaths by subdivisions of the 
first year of life, a correction was applied for sampling error. See p. 109. 
6 See p. 108. 


TasLE A.—1940 ENUMERATED POPULATIONS, AND TOTAL 
Dratus REPORTED IN 1939-1941, By Race AND Sex: UNITED 
STATES — 





1940 1939-1941 
RACE AED eax population| deaths 

White 

wi RM Os. DS De epdehene Bee Par ites 59, 448, 548 | 2, 048, 620 

Cerio es cee eae ek meg SS EL eit OR 58, 766, 322 | 1, 603, 192 
Negro: 

IW Gle Gare Ste eek eee ee ec ee 6, 269, 038 282, 490 

Hemale.5 o shoe: Wooo van ak oa eal 6, 596, 480 246, 499 
Other races: 

1s Cee Be Oe Sip Fae ate ceed ee As 344, 006 13, 803 

OTD en whe cee ce oat Deen oer eee ere Sener 244, 881 8, 211 


additional figures beyond those which can be regarded 
as dependable is to secure a reasonable degree of smooth- 
ness in the results. This is always desirable, and in 
many of the uses to which life tables are put excessive 
roughness is a serious inconvenience. <A further reason 
exists in the case of the actuarial tables, because of the 
mathematical relationships which hold between different 
actuarial functions, such as the values of life annuities 
and assurances. The actuary wishing to make use of 
the tables is inconvenienced if, because of excessive 
rounding, these relationships do not hold with a fair 
degree of precision. 


Comparisons based on the life tables 


Variation by race and sex.—The most usual measure 
of the comparative longevity of different populations 
is the average duration of life, also called the expecta- 
tion of life at birth. This is the average number of 
years lived by the members of a specified cohort, or 
closed group of persons, assumed to be subject through- 
out life to the life table rates of mortality. A compar- 
ison on this basis is given in table B. This table indi- 
cates that females live, on the average, longer than 
males, white persons longer than Negroes, and Negroes 
not quite so long as those of ‘‘other races.’’ There is, 
however, some objection to the use of the average dura- 
tion of life as a standard of comparison because the 
method of calculating it gives great weight to the rela- 
tively large number of deaths occurring in the first year 
of life. This influence may be entirely eliminated by — 
considering instead the average lifetime remaining to 
those members of the cohort who survive to age 1. 
This comparison is presented in table C, which shows, 
in general, about the same relationships as table B. 
However, the differences between the corresponding 
values for Negroes and ‘other races” are slightly 
increased now that the effect of the high infant mortal- 
ity among ‘‘other races” is no longer reflected in the 
figures. | 


TABLE B.—AVERAGE DuRATION OF LiFE IN YEARS, BY RAcE 
AND Sex: Unirep Sratss, 1939-1941 





RACE Both sexes Male Female 
SAL TACBS Oh cate oe a eee et 63. 62 61. 60 65. 89 
Wobites! 2 cbs eee ee ee ee 64. 92 62. 81 67. 29 
Negros.) Ut) a a” SERRE RS SE 53. 85 52. 26 55. 56 
Other races 22956 eof cee ee eee dee 54.35 53. 56 55. 84 
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TaBLe C.—AveraGEe Furure Liretimp IN Years at Ace l, 
BY Rack AND Sex: UnitTep Srarss, 1939-1941 





RACE Both sexes Male Female 
CA SAG OR nic eee oe ereens Sean ee 65. 76 64. 00 67.73 
Ng st ete eS eae, Eee aes 2 er ee © 66. 84 64. 98 68. 93 
CT gt eater SR Oe een, ee Pe La 67.15 55. 93 58. 46 
(Qtr vere eee ee 2 SES Set i eee ee 8 58. 90 58. 40 60. 14 





Another possible standard for comparing the longev- 
ity of different populations is provided by the median 
length of life, or ‘probable lifetime,’ which is the age 
at which exactly half the original ‘members of the 
cohort have died, and half are still alive. In other 
words, it is the age to which an infant born alive has 
just an even chance of surviving. The values of the 
median length of life (shown in table D) are greater in 
every case than those of the average length of life,’ the 
difference ranging from 3.81 years in the case of Negro 
females to 8.70 years in the case of females of ‘other 
races.” The use of the probable lifetime as a measure 
of longevity results in a somewhat more favorable 
showing for ‘‘other races,’ as compared with Negroes, 
than when the average duration of life was used. In 
fact, the probable lifetime of males of “other races”’ 
slightly exceeds that of Negro females. The reverse 
was true of the corresponding average durations of life. 


TaBLE D.—Mepran Lenetu or Lirzp In YEARS, BY RACE AND 
Sex: Unirep Srarss, 1939-1941 





RACE Both sexes Male Female 
ATE TAGRAL Soon eee ce 69. 85 67. 68 Tac 22 
this eC aces er Ie -& Wp ae 70. 86 68. 67 | 73.19 
Ini ape I eS Se et See | 57. 86 56. 42 59. 37 
Otherraces gs 255.32. Bo a 62. 67 61.89 64. 54 








Still another measure of comparative longevity is the 
number of persons surviving to stated ages in a cohort 
of, say, 100,000 live births. Such a comparison is 
presented in table E for survivors to age 21, and in 
table F for survivors to age 65. These ages have been 
chosen as representing, respectively, the attainment of 
manhood or womanhood, and the retirement age pre- 
scribed by the Soeial Security Act. Table E shows 
that relatively more Negroes reach age 21 than persons 
of ‘other races.”” This reflects higher rates of mortality 
in the ‘‘other races” group over almost the entire age 
period in question. However, between ages 21 and 65 
the relationship is reversed, and the proportion sur- 
viving to the latter age is greater among “other races” 
than among Negroes. 


TaBLE E.—Survivors to Acz 21 Ovr or 100,000 Live Birtus, 
BY Rack anp Sex: Unirep Starss, 1939-1941 





RACE Both sexes ' Male Female 
ALUTACOS. 2. eeeeoeene eee ne ee ae 92, 234 91, 392 93, 116 
SV DUGL <i SE Se st Se ee eee 92, 951 92, 098 93, 848 
IMRT theese Sy 28 0 Ne te J 87, 367 ; 88, 264 
(Gj 4ate) Aig: 20) oe ae? OSS © ee 82, 853 82, 412 83, 302 


’ The explanation of this fact and a discussion of the relative merits of different 
measures of longevity are given on p. 23. 








TasBLE F.—Survivors to AGE 65 Out or 100,000 Live Brrrus, 
BY Race AND SEx: Unirep Srarss, 1939-1941 








RACE Both sexes Male Female 
Allvaces€se gow <0 - ae sae - 60, 366 55, 776 65, 523 
_ ees | 
Wihitesieet 22-2 (epee be or 63, 201 58, 305 68, 701 
AS ee CIE | + Deak EET en ee ies 37, 838 35, 371 40, 504 
Other races gies 2 han sess a eet 46, 130 44, 689 49, 303 





In considering the mortality and longevity of the 
eroup of ‘other races,’’ it should be kept in mind that 
this is a heterogeneous class made up of elements 
which differ widely both in the general level of mortality 
and in its incidence by age. The racial composition of 
the group is shown in table G, and age-specific death 
rates for the principal races separately appear in table 
H, together with comparable figures for whites and 
Negroes. 


TABLE G.—PoPULATION OF OTHER Raczs,! By SPECIFIED RAcE 
AND Sex; Unirep Sratss, 1940 



































POPULATION PERCENT BY RACE 

RACE SS a Se 
Total Male | Female | Total Male | Female 
Total other races_---- 588, 887 || 344,006 | 244,881 | 100.0 100.0 100. 0 
Indianet228o te 5 ere 8 333, 969 || 171,427 | 162, 542 56. 7 49.8 66. 4 

Ohiviaserecscs ee as aS 77, 504 57,389 | 20,115 13.2 16.7 8. 
DADANOSOe eee ens on eee oe 126, 947 71, 967 54, 980 21.6 20.9 22.4 
Bilipinogzess, we" ont sea 45, 563 39, 723 5, 840 17 11.6 2.4 
FAT otheterse eee ones se , 904 3, 500 1, 404 0.8 1.0 0.6 


1 All except white and Negro 


Taste H.—DerartaH Rates PER 1,000 ENUMERATED PoPuLATION, 
By AcE, Rack, AND Sex: UniTED States, 1939-1941 


White Negro Indian | Chinese | Japanese} Other 
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1 Rate based on less than 10 deaths. 


A more detailed comparison of life table values by 
race and sex is offered by figures 1 to 6, in which are 
plotted graphically the values at all ages of the rate 
of mortality, the number of survivors out of 100,000 
live births, and the average future lifetime for each of 
the 12 life tables. These graphs bring out certain 
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FIGURE 5.—AVERAGE FUTURE LIFETIME, FOR EACH RACE BY SEX: UNITED STATES, 1939-1941 
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relationships which may, at first sight, appear some- 
what surprising. For example, figure 2 shows that the 
mortality rates for total females are lower than those 
for total whites at all ages above 42, notwithstanding 
the fact that Negro females show a much higher mor- 
tality than white males during a large part of this age 
interval. This seeming inconsistency is due to the 
fact that Negro and ‘‘other races”? females form a 
much smaller group than white males, so that com- 
bining them with white females produces less change 
in the mortality rate of the entire group (as compared 
with that for white females before the addition) than 
if the white males had been added. 

Because mortality rates for females are so consistently 
lower, age by age, than the corresponding rates for 
males, particular interest attaches to the few instances 
in which exceptions to this general rule occur. The 
exceptions are found among Negroes at ages 14 to 19, 
inclusive, and among ‘‘other races” at ages 12 to 34. 
In the case of Negroes, further analysis by particular 
causes of death shows that the phenomenon is primarily 
due to the effect of higher mortality from tuberculosis 
among females at younger ages. Deaths from puer- 
peral causes appear to be a negligible factor at the ages 
in question. In the case of ‘‘other races,” examina- 
tion of data showing a more detailed racial classification 
makes it clear that the Indians are almost entirely 
responsible for the higher female mortality, as the 
Chinese show heavier mortality for males in all age 
groups and the Japanese show a very slightly higher 
mortality among females in the late twenties only. 
In 1940, Indians constituted 66.4 percent of the total 
female population excluding whites and Negroes, as 
indicated in table G. Here again, an excess of deaths 
from tuberculosis among females is the chief factor 
involved, but in this case deaths from puerperal causes 
exert a significant, although secondary influence. 

The rates of mortality for ‘other races” show a further 
peculiarity in that they decrease with increasing age at 
ages 24 to 26 for males and at ages 29 to 36 for females. 
Both of the peculiarities mentioned—the higher mor- 
tality of females at certain ages, and interruptions in 
the steady increase of the mortality rate—are usually 
prominent features of life tables for depressed countries 
where the general level of mortality is high, such as 
British India, Japan, and Bulgaria, and they are com- 
monly associated with a high tuberculosis death rate, 
combined perhaps with a higher mortality from puerperal 
causes. It is curious to: observe, however, that both 
peculiarities have been consistently noted in the life 
tables of Canada, a relatively prosperous country 
having a level of mortality lower, in general, than that 
of the United States. For example, in the Canadian 
life table for 1930-1932 the mortality rate of females 
exceeds that of males at ages 23 to 42, and thé mortality 
rate of males decreases with advancing age at ages 24 
to 26. Analysis of deaths by cause indicates that the 
higher mortality of Canadian females at certain ages 


has been primarily due, as in other countries where this 
occurs, to deaths from tuberculosis. While the over-all 
death rate for tuberculosis was, in the period under 
consideration, only slightly higher in Canada than in 
the United States, the deaths from this cause in Canada 
are found to be more heavily concentrated among 
females and at the younger ages. 

Comparison with earlier United States life tables.— 
Table J presents a comparison of values based on the 
life tables in this volume with those of earlier United 
States life tables. In addition, rates of mortality for 
white males and white females are plotted in figures 7 
and 8 for five life tables covering the period 1900 to 
1941. Although the life tables for periods prior to 
1930 do not cover the entire United States, any possible 
geographic variation in the mortality of white persons 
could account for only a small part of the spectacular 
improvement which the comparison shows. In the 40 
years between 1900 and 1940 the average duration of 
life increased by more than 14 years for white males and 
more than 16 years for white females. The proportion 
of persons surviving to age 65 has increased by one- 
half, and the rate of infant mortality has declined to 
little more than one-third of its value in 1900. Similar 
improvement is shown throughout childhood and young 
adulthood and, to a lesser degree, in middle age. The 
mortality rate at age 40 has diminished to less than 
half its former value. At older ages the improvement 
becomes in proportion progressively less, but the recent 
figures are slightly lower even at the oldest ages shown. 
The improvement is more marked in the case of females, 
and remains substantial in amount to a later age 
than for males. 

In the case of Negroes, only the 1929-1931 and 1939— 
1941 life table values are shown, since the life tables 
for Negroes show a considerable geographic variation 
(perhaps due as much to geographic differences in the 
completeness of registration of Negro deaths as to 
actual differences in mortality) which makes it inad- 
visable to present any comparisons not involving 
identical areas. However, even in the 10-year period 
between 1930 and 1940, the improvement is striking, 
the average duration of life of Negroes having risen 
during the decade nearly 5 years for males and more 
than 6 years for females. 

Figure 7 calls attention to one rather curious feature 
which calls for special comment. This is the low level 
of mortality above age 45 in the life table for white 
males in 1919-1921 in the death-registration States of 
1920. From age 52 to 69, the rates of mortality in 
this life table are actually lower than those of the 
1939-1941 table for white males in the United States. 
The years 1919 to 1921, coming immediately after the 
influenza epidemic of 1918, were years of unusually 
low mortality, probably because many persons who, 
under ordinary circumstances, would have died in these 
3 years actually died in 1918. These conditions, of 
course, affected both sexes and a much broader range 
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TABLE J.—LiFE TABLE VALUES FOR SELECTED SpEciric Acms, BY Spx: Dratu-REGIsTRATION STATES OF 1900 AND 1920, AND THI 
UNITED STATES, AT 10-YEAR INTERVALS, 1900-1941 
[The abbreviation D. R. S. stands for Auch raniaeation States] 
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1939-1941 
(U.8.) 





62, 81 
64. 98 
61. 68 
57.03 
52. 33 


47,76 
43, 28 
38. 80 
34, 36 
30. 03 


25. 87 
21. 96 
18, 34 
15. 05 
12.07 


9. 42 
Tedd 
5. 38 


3. 06 
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WHITE 
, Annual rate of mortality per 1,000 (1,000q-) Number of survivors out of 100,000 live births (Jz) 
1939-1941 | 1929-1931 (DRS. iD RS. (Deg. 1939-1941 | 1929-1931 (DRS DBs ne 

(U. 8.) (U.8.) | ‘ofi920) | ‘of1900)' | ‘of1900) | U- 8.) (U.8.) | “ori920)° | ‘of 1900) | ‘of'1900) 

48.12 62.32 80. 25 123. 26 133, 45 100, 000 100, 000 100, 000 100, 000 100, 000 
4.87 9. 93 16.19 28. 21 34, 47 95, 188 93, 768 91, 975 87, 674 86, 655 
1.38 2, 66 3, 95 4.71 6.06 94, 150 91, 738 88, 842 82, 972 80, 864 
1.00 1.47 2.11 2. 38 2.74 93, 601 90, 810 87, 530 81, 519 79, 109 
1.43 2.13 2.91 2. 83 3.34 93, 089 90, 074 86, 546 80, 549 78, 037 
2.12 3.18 4,27 4. 89 5.94 92, 293 88, 904 84, 997 79, 116 76, 376 
2.43 || 38 5.04 5. 54 7.04 gl, 241 87, 371: 83, 061 77,047 73, 907 
2.79 4.13 5.73 6. 60 7.99 90, 092 85, 707 80, 888 74, 810 71, 219 
3. 63 5.10 6. 69 8. 52 9, 32 88, 713 83, 812 78, 441 72, 108 68, 245 
5.13 6.79 7. 50 10. 22 10. 60 86, 880 81, 457 75, 733 68, 848 64, 954 
7.66 9.29 9.26 12, 64 12. 63 84, 285 78, 345 72, 696 65, 115 61, 369 

11. 55 12.78 11.74 15. 53 15.37 80, 521 74, 288 69, 107 60, 741 57, 274 

17.37 18.19 16. 53 21. 50 21.18 75, 156 68, 981 64, 574 55, 622 52, 491 

25. 48 26. 44 24. 62 30. 75 28. 59 67, 787 61, 933 58, 498 48, 987 46, 452 

36. 85 38. 65 34. 99 43.79 41. 66 58, 305 52, 964 50, 663 40, 862 39, 245 

BA. 54 57. 96 54. 63 62. 14 58. 0 46, 739 41, 880 40, 873 31, 527 30, 640 
ay 85, 26 81. 91 : 33, 404 29) 471 29, 205 21) 585 21, 387 

124. 71 129. 97 119. 73 135.75 133. 53 19, 860 17, 221 17, 655 12) 160 12, 266 
181.04 184. 68 182. 32 191.11 191.76 9,013 7, 872 8,154 5,145 5, 252 
248. 94 245. 50 238. 19 255.17 262. 78 2; 812 2} 356 2; 568 1, 523 1, 523 

37. 89 49. 63 63. 92 102. 26 110. 61 100, 000 100, 000 100, 000 100, 000 100, 000 
4. 32 8.79 14. 59 25. 83 31.15 96, 211 95, 037 93, 608 89, 774 88, 939 
1.10 2. 20 3.49 4.47 5. 89 95, 309 93, 216 90, 721 85, 349 83, 426 

.70 1.13 1.79 2.06 2, 46 94; 890 92, 466 89, 564 83, 979 81, 723 
96 1.64 2. 49 2. 65 3.39 94) 534 91, 894 88, 712 83, 093 80, 680 
1.45 2.77 4.33 4, 20 5. 54 93, 984 90, 939 87, 281 81, 750 78, 978 
1.82 3.39 5. 52 5.22 6.79 | © 93, 228 89, 524 85, 163 79, 865 76, 588 
2. 20 3.74 6.03 6.03 7.72 92, 320 87, 972 82, 740 77, 676 73, 887 
2.78 4.33 6.42 7-13 8. 39 91, 211 86, 248 80, 206 75, 200 70, 971 
3. 68 5.32 6.76 8.03 9. 31 89, 805 84, 256 77, 624 72, 425 67, 935 
b 23 7.02 8.14 9. a1 10, 63 87, 020 81, 780 74, 871 69, 341 64, 677 
. 62 9. 59 10. 67 12.5 37 5, 26 : 71, 547 65, 629 61, 005 

11. 28 13.75 14. 63 17.93 18. 69 81, 520 74, 321 67, 323 61, 053 56, 509 

17.14 20. 63 21.73 25. 83 25. 06 76, 200 68, 462 61, 704 54, 900 50, 752 

26. 43 31. 25 31. 68 37. 86 36. 41 68, 701 60, 499 54, 299 47, 086 43, 806 

42. 33 48. 66 50. 23 56, 63 53. 69 58, 363 49, 932 44, 638 37, 482 35, 206 

68. 89 74, 60 75.97 82. : ; 32, 26, 56 25, 

108. 19 117. 42 113. 41 125. 79 121.15 28, 882 23, 053 20, 492 15, 929 15, 349 
162, 94 170. 86 170. 44 178. 32 174. 60 14, 487 10, 937 9, 909 7,152 7,149 
931. 41 931. 51 230. 61 247. 59 245. 32 5, 061 3,719 3, 372 2; 291 2, 322 
WHITE NEGRO 
Annual rate of mor- | Number of survivors 
eae ‘ a < . Average future lifetime 
Average future lifetime in years tality per 1,000 (1,000 out of 100,000 live 
: years (oe) Gz) ‘ ; births (2,) in years (é,) 
1919-1921 | 1909-1911 | 1900-1902 
1929-1931 1939-1941 | 1929-1931 | 1939-1941 | 1929-1931 | 1939-1941 | 1929-1931 
(DO. RG. BR. S.41 (CD. B.S, 

(U. S.) of 1920) of 1900) of 1900) (U. S.) (U. Ss.) (U. 8.) (U. 8.) (U3 8.) (U. 8.) 
59, 12 56, 34 50. 23 48. 23 82. 28 87. 32 100, 000 100, 000 52. 26 47.55 
62, 04 60. 24 56. 26 54, 61 9. 37 16. 57 91, 772 91, 268 55. 93 51.08 
59. 38 58.31 55. 37 54. 43 1. 86 2. 95 90, 082 88, 412 52. 95 48. 69 
54. 96 54.15 51.32 50, 59 1.38 2.11 89, 393 87, 311 48. 34 44,27 
50. 39 49.74 46.91 46, 25 2.74 4.33 88, 610 86, 152 43. 74 39. 83 
46. 02 45. 60 42.71 42, 19 5.44 8, 58 86, 968 83, 621 39. 52 35. 95 
41.78 41. 60 38. 79 38. 52 7.33 10. 96 84, 227 79, 516 35.72 32. 67 
37. 54 37. 65 34, 87 34. 88 8.72 12.75 80,979 |; 75,083 32. 05 29. 45 
33. 33 33.74 31.08 31. 29 10.71 14. 84 77, 221 70, 049 28. 48 26. 39 
29. 32 29. 86 27. 43 27.74 13. 62 18.13 72, 780 64; 710 25. 06 23. 36 
25. 28 26. 00 23. 86 24, 21 18. 59 22. 40 67, 346 58, 432 21. 88 20. 59 
ie eee ee ee | Gir 
14.72 15. 25 13. 98 14.35 39. 10 41, 40 43, 833 36, 790 14. 37 13. 15 
11.77 12. 21 11.25 1351 46, 85 50. 72 35, 371 29, 314 12,21 10. 87 

9. 20 9.51 8. 83 9.03 57,99 70.18 27, 236 21, 741 10.11 8.78 
7.02 7.30 6.75 6.84 a 03 12: 82 19, 456 14 419 8 17 6. 99 
5.26 5.47 5.09 5.10 07.30 29. 91 é 9 * 5.42 
3. 99 4.06 3.88 3.81 137.83 177.61 6,444 3, 660 5. 34 4.30 
3.03 3.18 2.99 2. 85 174.17 220. 32 2; 836 1, 246 4.23 3.42 

62. 67 58, 53 53.62 51.08 65. 84 72.04 100, 000 100, 000 55. 56 49.51 

64, 93 61.51 58. 69 56. 39 7.96 14. 37 93, 416 92,796 58. 46 52. 33 

62.17 59. 43 57.67 56. 03 1.75 2. 84 91, 906 90, 185 55, 40 49. 81 

57.65 55.17 53. 57 52. 15 1.04 1.61 91, 308 89, 201 50. 75 45, 33 

53. 00 50. 67 49, 12 47.79 3.07 5.12 90, 594 88, 088 46, 13 40. 87 

48, 52 46. 46 44. 88 43,77 5.32 8, 82 88, 736 85, 078 42, 04 37.22 

44, 25 42. 55 40, 88 40. 05 6.27 10. 34 86, 198 81, 067 38. 20 33. 93 

39. 99 38. 72 36, 96 36. 42 7.33 11. 59 83, 384 76, 816 34. 40 30. 67 

35.73 |. 34.86 33. 09 32. 82 9. 24 13. 22 80,092 72; 192 30. 71 97.47 

31. 52 30. 94 29, 26 29.17 11.81 16. 25 76, 084 67, 271 27. 19 24. 30 

27.39 26. 98 25. 45 25. 51 16.02 20. 18 71, 157 61, 365 23. 89 21. 39 

23.41 23. 12 21.74 21, 89 21. 87 26. 65 ” 885 920 20. 95 18. 60 

19. 60 19. 40 18. 18 18. 43 28. 58 34. 99 57,314 47, 074 18. 38 16.27 

16.05 15. 93 14. 92 15. 23 34, 72 42, 20 48, 928 38, 761 16. 10 14. 22 

12. 81 12.75 11.97 12, 23 40. 90 49.35 40, 504 30, 852 13. 93 12. 24 
9. 98 9.94 9, 38 9. 59 49. 12 61.74 32, 354 23, 341 11. 82 10. 38 
7. 56 7.62 7.20 7.33 62. 94 73.41 24, 502 16, 576 9.81 8. 62 
rey ray soe Pio] sos29| rosse| toes | was eal 548 
3.17 3.16 3.00 3.02 141. 32 172.03 5, 652 2) 774 4.96 4.20 
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of ages than that indicated above. However, among 
males at younger ages and among females at most ages, 
there has been a steady improvement in mortality 
since 1921, so that the low mark set in the post-epi- 
demic years has since been surpassed. However, in 
the case of males above age 55 there has been only a 
slight decline in the mortality rate during the last 20 
years, so that the low level of 1919-1921 has not yet 
been equaled. 

Comparison unth recent life tables for other countries. — 
In tables K, L, and M, life table values for the United 
States in 1929-1931 and 1939-1941 are compared with 
the corresponding values for a number of other countries. 
The selection of these countries has been influenced, 
to a considerable extent, by the availability of reliable 
life tables covering recent periods. (Only those for 
periods ending in or after 1930 have been used.) It is 
natural, therefore, that the majority of the countries 
selected are European. Figures 9 and 10 exhibit 
graphically the number of survivors to successive ages 
for white males and white females in the United States 
in 1929-1931 and 1939-1941, in comparison with sim- 
ilar curves for England and Wales, British India, Italy, 
Japan, Mexico, and New Zealand. These six countries 
were selected mainly in order to secure a wide range in 
the general levels of mortality represented. New 
Zealand and British India, in particular, have long been 
regarded as representing, respectively, the lowest and 
the highest general level of mortality among those 
countries for which reliable life tables are available. 
Values for the United States death-registration States 
of 1900 in 1900-1902 have also been plotted, so that the 
amount of improvement over the 40-year period can be 
compared with the variation in present conditions as 
between different parts of the world. These charts 
show that survival rates in Mexico and British India 
were still in 1930 far below the level which characterized 
the United States in 1900, and those of Japan had not 
quite reached that level. The English life tables of 
1930-1932 exhibit lower survival rates up to about age 
45 than the United States tables covering approximately 
the same period. However, at subsequent ages the 
cumulative effect of the lower adult mortality of Eng- 
land and Wales (which began at age 20) results in a 
larger number of survivors than in the United States. 


Ten years later, in 1939-1941, the United States had 
not attained the low mortality found in New Zealand 
about 4 years earlier. This indicates the possibility of 
still further improvement; and the 1934-1938 life table 
for New Zealand is by no means to be regarded as re- 
flecting the ultimate low level of mortality which is 
never to be surpassed. 

All the values employed in the preparation of tables 
K, L, and M and figures 9 and 10 have been obtained 
from official government life tables except those for 
Austria and Mexico and some of the values for Canada. 
The Austrian life table was published by an association 
of insurance companies, while the Mexican table ap- 
peared in a signed article in a journal published by the 
Department of Public Health. The official Canadian 
life table commences not at birth but at age 5, so that 
the numbers of survivors in the life table cohort are not 
comparable with similar figures for other countries. 
Accordingly, all these values, as well as the values of 
the rate of mortality and the average future lifetime at 
ages 0 and 1, have been taken from an unofficial life 
table § covering the same period of years. For four 
countries, it was not possible to secure the original 
publications, and the figures were obtained from second- 
ary sources. In the case of Denmark and Sweden, the 
available sources were official yearbooks, while the 
figures for Austria and Czechoslovakia were obtained 
from a German Government publication. 


The Mexican life table was not graduated, and the 
rates of mortality were generally overstated at the ages 
which are multiples of 5 (these being the ages for which 
values are shown in table K), because of a decided 
preference for such ages in the reporting of ages at 
death. For this reason, it would have been unfair to 
Mexico to use the published mortality rates in the 
comparison. Accordingly, the values shown in table K 
have been corrected for this error.® 


8 See list of sources of foreign life table values on p. 20. 


® The correction was made by referring to a graduated life table for Mexico, that of 
J. B. Sol6rzano as adjusted by Giorgio Mortara (published in Estadistica, Journal of - 
the Inter American Statistical Institute, vol. II, No. 5, pp. 78-80, March 1944). For 
each age x (except ages 0, 1, 5, and 10) for which the mortality rate is shown in table 
K, a corrected value of the number of deaths at age z in the life table cohort was 
obtained by accepting as correct the total number of deaths at ages z to 7+4, and 
assuming the number of deaths at age x to be the same fraction of the total deaths at 
ages z to 2+4 as in the Solérzano-Mortara table. The latter table is for both sexes 
combined and covers the period 1929-1933. 
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Australia Austria Belgium British Canada Czecho- Denmark England France Germany Ital 
SEX AND AGE a ? y EES India, y slovakia, ’! and Wales, y : vs 
1932-1934 | 1930-1933 | 1928-1932 1921-1930 1930-1932 1929-1932 1931-1935 1930-1932 1928-1933 | 1932-1934 | 1930-1932 
45. 43 115. 40 100. 75 248.7 99. 97 148. 69 81. 47 71.86 90.18 85. 35 115.32 
7.75 14.00 17.11 91.8 12, 82 19. 32 9.01 15. 30 16. 90 9. 26 38. 97 
1. 84 3. 41 3212 19.3 Co eoiGe 3. 80 1. 34 3. 43 2. 85 2.32 8. 65 
1.19 1. 86 1. 54 7.9 1.60 1.99 1.13 1. 46 1.63 1. 33 1.99 
1.49 2.03 2.30 9.8 2.07 2. 39 1.47 1.97 2.49 1.57 2. 38 
2.19 3. 74 4, 34 12.7 3.08 4,29 2. 56 3.16 5.18 2. 83 4,14 
2. 49 4. 26 3. 98 15.3 3. 40 4. 55 2. 66 3. 30 5. 23 2.97 4. 27 
2071 4.38 4,44 19.3 3.41 4. 64 2.68 3. 40 5. 88 3. 24 4. 66 
3. 46 5.62 5.19 24.1 3. 98 5. 52 3. 24 4,21 7. 07 3. 94 5. 30 
4. 60 7.03 ( 6. 40 29. 4 4. 94 tOT 4.01 5. 62 8. 90 4.82 6. 36 
6. 59 9. 51 ) 8.35 34.9 6. 30 9. 23 5. 84 7.99 11. 64 6. 58 7.94 
9. 66 12. 99 11.51 41.0 9. 03 12. 85 8. 32 11. 28 15. 33 9. 39 10. 63 
14. 93 18. 93 16. 59 48.1 13. 29 17.97 12. 44 16. 14 20.71 14.18 14. 68 
22. 16 26. 72 24.77 57.9 19. 38 25. 79 18. 66 24.15 29. 18 21. 72 21.92 
33.11 40.77 37. 87 ta. 7 29. 75 38. 96 30. 97 37.91 42. 33 34. 04 33.19 
50. 82 60. 33 58. 71 97.6 46. 34 59. 74 48. 25 60. 35 64. 28 54.01 53. 23 
78. 08 95. 56 91. 52 142.7 74.03 93. 93 78. 37 95.19 101. 60 87. 40 87.79 
126. 59 147. 73 142. 20 218.0 115. 27 143. 87 121. 81 145. 00 152. 56 136. 68 137. 99 
188. 64 222. 52 218. 41 360. 8 171. 67 212.11 189. 55 210. 48 234. 42 207. 69 206. 64 
249. 86 312. 73 327. 51 577.0 247,11 289. 36 284. 52 286. 14 303. 40 287. 73 290. 32 
36. 42 92. 45 78. 55 232. 3 83. 58 124. 57 63. 08 54. 55 71.62 68. 39 102. 25 
6. 45 13. 07 14.78 86.5 13. 79 18. 57 7.18 13. 45 15.13 8. 23 39. 05 
1.58 3. 43 2. 68 16.5 2732 3. 76 1.32 2. 98 2.79 2.15 3. 66 
. 87 “1.76 1. 50 8.1 1.40 2.10 . 78 1. 34 1. 60 1.14 1.79 
1.13 1.94 2. 40 11.5 1.95 2. 50 1, 23 1.91 3.04 1.30 2. 64 
1. 83 3. 26 3. 79 17.6 2. 95 3. 85 2. 24 2. 68 4,82 D524. 3.88 
2.43 3. 62 3.81 21.6 3. 67 4. 37 2.78 2.98 5. 00 2.70 4.46 
2.79 3. 96 4.06 25.1 3. 98 4.48 3.05 3.19 4.78 3.01 4.39 
3. 41 4.42 4.48 29.3 4,48 5, 02 3. 56 3. 64 5.14 3.48 4.81 
4,02 5.14 5.22 34.5 5.12 5. 69 4. 56 4. 40 6. 08 4.22 5.43 
5. 23 7.06 6. 49 39.0 6.15 6. 89 5. 74 5. 84 7. 50 5. 46 6. 20 
7.44 9. 40 8. 69 43.1 8.04 9. 50 7. 82 8.16 9.77 7.91 8. 20 
10.19 13.15 12. 42 47.5 11, 62 13. 49 11. 82 11. 74 13. 38 11.53 11. 36 
14, 66 19. 91 18, 81 54.3 17.14 20. 51 17. 59 17.70 19. 26 17. 46 17. 47 
23. 65 32. 39 29. 69 66.6 26. 03 33. 08 27.70 27. 55 29. 86 28. 53 28. 40 
38. 02 51. 22 48. 12 88.8 40. 57 54. 30 44.22 44.51 48.13 47. 61 46. 53 
62. 29 85. 97 78.97 130. 1 67. 35 84. 42 75. 87 74. 14 78. 75 80. 33 79. 61 
101. 06 1381. 56 129. 67 206. 6 107. 69 131. 28 119. 78 118. 58 127. 93 126. 51 127. 02 
158. 37 202. 12 210. 38 347.6 160. 86 192. 59 187. 34 179. 42 200. 02 193. 66 191.19 
233. 91 279. 42 332. 04 566. 7 228. 60 263. 29 255. 64 250. 61 284. 63 273. 64 267, 86 
ee 3 UNION OF SOUTH AFRICA UNITED STATES 
* ew Zea- | a witzer- Fabs Se rear ee 
bi eae ag 19901930 | “aso” | ,!amds,. | tog0-1993 | tosiciess | land, : 
1934-1938 1933-1937 Whites, |Nonwhites,} Whites, Whites, Neegrces, 
1935-1937 1935-1937 1939-1941 1929-1931 1939-1941 
140. 10 223. 69 36, 58 93. 46 54. 86 62. 42 66, 41 183, 65 48.12 62. 32 82. 28 
43,12 105, 89 4,71 22. 31 7. 65 Tote 14. 64 70. 78 4.87 9. 93 9. 37 
6, 44 16, 86 N72 3. 36 1. 60 2.15 2. 38 7.16 1,38 2. 66 1. 86 
2. 63 6, 47 1, 00 1.80 1, 33 1.28 1, 54 3. 64 1.00 1,47 1, 38 
5. 02 5. 60 1, 47 1, 98 1, 87 1.738 1, 85 5.41 1, 43 2.13 2. 74 
9, 82 10. 00 2.18 3. 26 3.90 3. 26 3. 46 8. 39 pays 3. 18 5.44 
8. 61 10. 96 2. 34 3. 52 3. 55 3. 47 3. 50 9. 36 2. 43 3. 71 7.33 
7.39 12.17 2. 32 3. 83 3. 66 3. 48 3, 52 10. 43 2.79 4.13 8.72 
7.70 13. 72 3. 03 5. 04 4, 07 4.33 4.72 12.70 3. 63 5. 10 10.71 
9. 58 16, 14 4,41 6. 76 4, 55 5. 50 6. 00. 15. 34 5.13 6.79 13. 62 
12. 69 18, 97 5. 84 8. 96 6. 43 7. 86 9. 30 17, 88 7.66 9. 29 18. 59 
17. 50 22, 32 8.43 11, 51 8. 46 11, 67 13, 08 21. 36 11. 55 12. 78 25. 36 
24, 95 27.16 12. 56 16. 56 11, 87 17, 47 18. 64 25, 14 17. 37 18. 19 32, 48 
36. 71 36. 64 19.51 25. 18 17. 68 26, 11 25. 56 35. 76 25, 48 26. 44 39. 10 
54, 86 46. 14 30. 17 39. 89 27.65 39. 48 37. 29 46. 30 36. 85 38. 65 46. 85 
80. 35 71,91 47. 89 62. 95 44, 89 59. 35 53. 87 60. 30 54, 54 57. 96 57.99 
117. 53 91.69 75, 60 98. 97 70.13 93. 10 84, 88 79. 55 83.13 85. 26 78. 03 
170. 20 138. 53 120, 01 150. 98 116, 63 144, 80 120. 95 114. 10 124,71 129, 97 107. 30 
243. 20 185. 59 183, 86 211, 54 186, 33 210. 90 192. 20 175. 88 181. 04 184, 68 137. 83 
341. 41 218. 64 263. 84 293. 88 286, 31 288. 00 300. 71 276. 70 248, 94 245. 50 174,17 
124. 14 196. 75 28. 70 73, 04 41, 82 40. 83 53. 48 163. 00 37. 89 49. 63 65. 84 
42.10 108. 70 4.25 20, 65 6, 74 6. 35 14, 02 70. 62 4, 32 8.79 7.96 
7.09 17512 1.40 3. 16 1, 54 1, 82 2.19 7.71 1.10 2. 20 1,75 
3. 00 6. 46 . 80 1,53 1,18 1,03 1,47 4.07 . 70 pig 1.04 
7.32 5. 24 .97 2.18 2. 04 1, 49 1, 43 6. 90 . 96 1, 64 3. 07 
10. 59 9, 24 1.62 2. 93 3. 37 2. 56 2. 33 10. 50 1,45 oy if 6 5. 32 
9. 64 10, 12 2.10 3. 33 3.47 3. 08 2. 87 12. 13 1,82 3. 39 6. 27 
8. 94 11.34 2.44 3. 92 3. 34 3. 16 3.17 11. 98 2. 20 3.74 7.33 
9, 26 12. 40 2.73 4. 64 3. 87 3.45 4,18 12, 59 2. 78 4.33 9. 24 
10. 05 13. 06 3. 58 5. 51 4,14 4,14 4, 98 14, 80 3. 68 5. 32 11.81 
10.17 15. 28 4.94 7. 06 5. 60 5.49 6. 71 14,12 5. 23 7. 02 16, 02 
12. 62 19, 72 6. 69 9.45 7.41 7, 86 9, 24 18. 62 7.62 9. 59 21. 87 
16. 86 24, 27 9. 62 13. 58 10, 23 11. 60 12, 49 22. 35 11. 28 13.75 28. 58 
24, 16 37. 49 14. 86 20. 21 15. 48 18, 04 17, 98 32. 16 17.14 20. 63 34. 72 
37. 08 50. 20 23. 94 30. 15 24, 30 29.78 28. 52 40. 54 26. 43 31. 25 40. 90 
57. 67 79. 05 39. 33 48. 66 39, 14 48.79 42. 41 55. 37 42. 33 48. 66 49.12 
88, 92 97. 00 64. 55 79.71 66, 92 79. 43 67. 25 70. 51 68. 89 74. 60 62. 94 
138. 54 144, 72 107. 95 125. 82 107, 88 126, 30 108. 29 99. 20 108. 19 117. 42 81, 27 
213. 72 194, 25 160. 60 190. 63 173. 66 193.70 167. 58 153. 49 162. 94 170. 86 105, 29 
322. 69 256. 61 234. 75 265. 00 260. 74 268. 00 248. 43 243. 86 231, 41 231. 51 141, 32 
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Australia, | Austria, | Belgium, Canada, | ©2¢bO- | Denmark, ene: France, | Germatiy, | Italy, 


India slovakia a ; 
1932-1934 1930-1933 1928-19382 1921-1930 1930-1932 1929-1932 1931-1935 1930-1932 1928-1933 eee gle ee 


SEX AND AGE 


——— | | SS S| ee 



































Rese We are ee ed OR ae 100, 000 100,000 | ° 100,000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 

95, 457 88, 460 89, 925 75, 126 90, 003 85, 131 91, 853 92, 814 90, 982 91, 465 88, 468 

93, 887 85, 933 87, 094 60, 161, 87, 681 81, 934 90, 322 90, 069 88, 164 89, 654 82, 846 

93, 193 84, 732 86, 090 56, 467 86, 931 80, 706 89, 758 89, 023 87, 200 88, 793 81, 738 

92, 609 84, 039 85, 395 54, 112 86, 253 79, 965 89, 280 88, 360 86, 447 88, 244 80, 936 

91, 797 82, 847 84, 077 51, 203 85, 144 78, 662 88, 423 87, 245 84, 900 87, 298 79, 669 

90, 711 81, 209 82, 378 47, 787 83, 713 76, 897 87, 272 85, 824 82, 691 86, 032 78, 014 

89, 566 79, 507 80, 682 43, 931 82, 308 75, 203 86, 119 84, 416 80, 470 84,715 76, 317 

88, 248 77, 555 78, 797 39, 461 80, 899 73, 360 84, 910 82, 885 77, 963 83, 234 74, 486 

86, 539 75, 247 76, 604 34, 563 79, 212 71, 158 83, 472 80, 935 74, 988 81, 481 72, 396 

84, 276 72, 273 73, 920 29, 439 77, 071 68, 400 81, 613 78, 357 71, 348 79, 285 69, 944 

81, 061 68, 454 70,477 24, 348 74, 229 64, 877 78, 999 74, 794 66, 861 76, 322 66, 884 

76, 504 62, 337 65, 896 19, 476 70, 221 60, 217 75, 191 70, 041 61, 291 72, 147 62, 942 

69, 950 56, 757 59, 699 14, 933 64, 72 54, 227 69, 804 63, 620 54, 391 66, 293 57, 683 

61, 292 48, 275 51, 390 10, 773 57, 564 46, 418 62, 177 54, 899 45, 800 58, 106 50, 606 

50, 086 37, 834 40, 724 | 7, 036 47, 662 36, 605 51, 610 43, 361 35, 436 47, 059 41, 175 

36, 588 25, 909 28, 224 3, 848 35, 125 25, 148 38, 135 29, 665 23, 768 33, 479 29, 299 

22, 223 14, 103 15, 745 1, 514 21,512 13, 847 23, 064 16, 199 12, 496 19, 122 16, 707 

9, 752 5, 406 6, 181 316 9, 865 5, 444 10, 346 6,377 4, 527 7, 732 6, 813 

2, 935 1, 227 1, 374 17 2, 833 1, 356 2, 966 1, 609 965 1, 966 1, 732 

menen 15 too ep ee eee 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 

SC: ee A Mame Are 9 Fa as 96, 358 90, 755 92, 145 76, 766 91, 642 87, 543 93, 692 94, 545 92, 838 93, 161 89, 775 

Tena eee nee eine eee ae 94, 993 88, 321 89, 616 62, 817 89, 017 84, 400 92, 419 92, 024 90, 205 91, 535 84, 107 

Ie ee a ayes ee 94, 424 87, 148 88, 690 59, 369 88, 220 83, 126 91, 913 91, 082 89, 245 90, 753 83, 019 

be ees * Dee ee 98, 991 86, 452 87, 966 56, 757 87, 590 82, 316 91, 523 90, 420 88, 416 90, 270 82, 227 

93, 341 85, 375 86, 635 52, 833 86, 564 81, 031 90, 741 89, 383 86, 727 89, 490 80, 908 

92, 364 83, 918 84, 991 47, 932 85, 154 79, 383 89, 705 88, 133 84, 585 88, 390 79, 223 

91, 174 82, 381 83, 347 42, 675 83, 542 77, 669 88, 405 86, 792 82, 545 87, 139 77, 478 

89, 823 80, 738 81, 606 37, 266 81, 840 75, 873 87, 003 85, 353 80, 563 85, 754 75, 754 

een a SS 88, 175 78, 841 79, 684 31, 778 79, 919 73, 886 85, 298 83, 690 78, 381 84, 135 73, 860 

1 pai hy eae tes «ys cite 86, 256 76, 620 77, 445 26, 409 77, 756 71, 668 83, 220 81, 660 75, 851 82, 211 71,777 

See. 2. Pi RE DORIS Se 83, 680 73, 654 74, 667 21, 464 75, 127 68, 907 80, 537 78, 958 72, 728 79, 620 69, 332 

Sa eh SS ge SO NET ES 80, 172 69, 796 71, 001 17, 065 71, 685 65, 214 76, 908 75, 290 68, 809 76, 038 66, 164 

Ls Seater See Ce ce 75, 565 64, 471 65, 933 13, 210 66, 840 60, 174 71, 806 70, 204 63, 687 70, 984 61, 803 

ie. Ne ere) 69, 089 57, 053 58, 780 9, 761 60, 304 53, 023 64, 609 63, 046 56, 747 63, 712 55, 510 

he Bs, ae our See 59, 629 46, 620 48, 857 6, 627 51, 382 43, 050 54, 401 53, 144 47, 194 58, 184 46, 455 

Ser os Ta ae oe ee 46, 977 33, 399 36, 002 3, 841 39, 697 30, 671 40, 594 40, 040 34, 821 39, 132 34, 323 

ster eS ERS ie SE eee 31, 539 19, 416 21, 570 1, 631 25, 748 17, 947 24, 876 24, 869 20, 962 23, 500 20, 517 

ERE 0 ce Sa UE ee ee 16, 425 8,114 9, 055 367 12, 865 7, 721 11, 283 11, 594 9, 086 10, 323 9,017 

See 7 2.5 Bee oS Sa 5, 808 2, 164 2, 063 22 4, 256 2, 225 8, 484 3,611 2, 430 2, 868 2,579 

N Z Swit UNION OF SOUTH AFRICA UNITED STATES 
ew Zea- bewiltzer- 
SEX AND AGE aeiaio | MES | aedsa, | iesecoss | fools | and, cS} | Boast 
= 1934-1938 ss 1933-1937 Whites, |Nonwhites,| Whites, Whites, Negroes, 
1935-1937 | 1935-1937 | 1939-1941 | 1929-1931 | 1939-1941 
MALE 

OSes ee Sher eee 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 

ps Pe Hin ee ATES dl 85, 990 77, 631 96, 347 90, 654 94, 514 94, 758 93, 359 81, 635 95, 188 93, 768 91, 772 

pM at 2d Ce es Se a a 78, 457 61, 485 95, 212 87, 038 93, 055 93, 112 90, 765 72, 210 94, 150 91, 738 90, 082 

10s: teehee See ae een 76, 786 58, 131 94, 576 85, 885 92, 324 92, 314 89, 879 70, 378 93, 601 90, 810 89, 393 

LOn. eek 2 ta gs avd 5 ewig 75, 703 56, 471 94, 069 85, 162 91, 660 91, 725 89, 180 68, 942 93, 089 90, 074 88, 610 

yj pees ome or. eRe AT _ 72, 845 54, 413 93, 217 84, 069 £0, 477 90, 627 88, 106 66, 702 92, 293 88, 904 86, 968 

26S ee ee oe 69, 466 51, 660 92, 156 82, 641 &8, 840 89, 082 86, 515 63, 764 91, 241 87, 371 84, 227 

Ce. ES eee ee 66, 721 48, 774 91, 084 81, 165 87, 278 87, 586 85, 029 60, 728 90, 092 85, 707 80, 979 

3h eee ne eee 64, 284 45, 724 89, 954 79, 468 85, 718 85, 948 83, 382 57, 387 88, 713 83, 812 77, 221 

AQ) i nat Lop eee eo ke eee ee 61, 693 42, 472 88, 365 77, 216 83, 936 83, 936 £1, 223 53, 549 86, 880 81, 457 72, 780 

1 eR eS aes 23h Se ee 58, 460 38, 895 86, 174 74, 339 81, 802 81, 292 78, 369 49, 309 84, 285 78, 345 67, 346 

BOS isn, ee tees ee Ae lee 54, 349 35, 031 83, 328 70, 698 78, 956 77, 614 74, 226 44, 759 80, 521 74, 288 60, 495 
Deena oer eee eae a ee 49, 051 30, 940 79, 243 66, 165 75, 179 72, 390 68, 780 39, 881 75, 156 68, 981 52,426 . 

BO) 3c 2a Gee eee eee 42, 283 26, 573 73, 472 59, 877 70, 044 65, 213 61, 763 34, 471 67, 787 61, 933 43, 833 

Ti Se fi of Eo EE ee 33, 814 21, 590 65, 232 51, 322 62, 975 55, 710 53, 099 28, 086 58, 305 52, 964 35, 371 

(SOP A 2S Solas, Med oye ae 24, 306 16, 615 54, 184 40, 035 53, 076 48, 811 42, 516 21, 564 46, 739 41, 880 27, 236 

{ae St od a oP a eee 14, 813 10, 879 40, 151 26, 966 40, 346 30, 258 30, 402 15, 205 33, 404 29, 471 19, 456 

tS ea OES Ee eo hi ae Pe 7, 080 6, 352 24, 845 14, 343 25, 536 16, 666 18, 043 9, 396 19, 860 17, 221 12, 186 

Ch ie eso et a ky 2, 352 2, 660 11, 393 5, 467 11, $46 6, 548 8, 216 4, 518 9, 013 7, B72 6, 444 

OO nes cee ecer scam a Pe 454 800 3, 395 1, 366 3,477 1, 647 77 1, 365 2, 812 2, 356 2, 836 

FEMALE 

4 LS eee Se ieee SS Bn Se 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 100, 000 

87, 586 80, 325 97, 130 92,696 | 95, 818 95, 917 94, 652 83, 700 96, 211 95, 037 93, 416 

79, 866 63, 131 96, 227 89, 249 94, 505 94, 512 92, 210 73, 801 95, 309 93, 216 91, 906 

78, 053 59, 672 95, 700 88, 217 93, 892 93, 828 91, 355 71, 798 94, 890 92, 466 91, 308 

76, 523 58, 062 95, 311 87, 500 93, 265 93, 309 90, 722 70, 040 94, 534 91, 894 90, 594 

73, 069 56, 081 94, 740 86, 380 92, 069 92, 419 89, 939 67, 153 93, 984 90, 939 88, 736 

69, 366 53, 459 93, 865 85, 054 90, 497 91, 097 88, 778 63, 430 93, 228 89, 524 86, 198 

66, 215 50, 702 92, 825 83, 561 88, 944 89, 708 87, 456 59, 661 92, 320 87, 972 83, 384 

63, 287 47, 748 91, 637 81, 814 87, 404 88, 255 85, 934 56, 133 91, 211 86, 248 80, 092 

60, 312 44, 679 90, 281 79, 802 85, 715 86, 640 84, 005 52, 479 89, 805 84, 256 76, 084 

57, 345 41, 634 88, 437 77, 418 83, 702 84, 657 81, 690 48, 714 87, 920 81, 780. | 7isib7 

54, 285 38, 303 85, 991 74, 384 81, 106 82, 005 78, 605 45, 083 85, 267 78, 572 64, 885 

50, 534 34, 351 82, 718 70, 418 77, 706 78, 283 74, 577 40, 691 81, 520 74, 321 57, 314 

45, 819 30, 019 78, 073 64, 951 73, 117 72, 991 69, 342 35, 734 76, 200 68, 462 48, 928 

39, 593 24, 260 71, 258 57, 553 66, 647 65, 237 62, 127 29, 783 68, 701 60, 499 40, 504 

31, 544 18, 178 61, 352 47, 782 57, 326 54, 086 52, 314 28, 565 58, 363 49, 932 32, 354 

22, 099 11, 280 47, 851 35, 058 44, 532 39, 708 40, 224 17, 156 44, 685 37, 024 24, 502 

12, 538 6, 314 31, 560 21, 066 28, 923 23, 861 26, 193 11, 281 28, 882 23, 053 17, 039 

5, 044 2, 480 15, 754 9, 336 14, 099 10, 495 13, 015 6, 005 14, 487 10, 937 10, 622 

1, 159 665 5, 605 2, 684 4,375 2, 945 4,311 2, 139 5, 061 3, 719 5, 652 





st ee ee LL nn nn nn nn en eee ae ee 


INTRODUCTION 


TaBLE M.—AvERaGE FuTurE LIFETIME IN YEARS, From Recent Lire Tasies ror SELECTED CouNnTRIES, BY SEX FOR SELECTED 
Spreciric AGEs 


17 





























: ; British Czecho- England 
Australia Austria, Belgium 5 Canada Denmark France Germany Italy 
SEX AND AGE i ¢ ye He India, 4090 slovakia, = ’ |and Wales, ce ? reine 

1932-1934 1930-1983 1928 1932 1921-1930 1930-1932 1929-1932 1931-1935 1930-1932 1928-1933 1932-1934 1930-1932 
63. 48 54.5 56. 02 26. 91 58. 46 51. 92 62.0 58. 74 54. 30 59. 86 53.76 
65. 49 60.5 61. 25 34. 68 63. 96 59. 90 66. 5 62. 25 58. 63 64, 43 59. 71 
62. 57 58.3 59. 21 38. 96 62.30 58.19 63.6 60. 11 56.47 61. 70 69. 68 
58.02 54.1 54. 88 36. 38 57. 96 54. 04 59.0 55.79 52.06 57. 28 55. 46 
53.36 49.5 50. 29 32.85 53. 41 49. 52 54.3 61.19 47. 50 52.62 50. 98 
48.81 45.2 46. 04 29. 57 49.05 45. 29 49.8 46.81 43.30 48.16 46.75 
44. 37 41.0 41.95 26. 50 44.83 41, 27 45.4 42. 54 39. 40 43.83 42. 69 
39. 90 36.9 37.78 23. 60 40. 55 37.15 41.0 38. 21 35, 42 39. 47 38. 58 
35. 46 32.7 33. 61 20. 99 36. 23 33. 02 36.5 33. 87 31. 47 35. 13 34, 47 
31.11 28.7 29. 48 18. 60 31.98 28. 96 32.1 29. 62 27. 62 30. 83 30. 39 
26. 87 24.7 25. 47 16. 40 27.79 25. 02 27.8 25. 51 23. 90 26. 61 26. 37 
22, 83 21.0 21. 61 14.31 23.72 21.24 23.6 21. 60 20. 33 22. 54 22.45 
19. 03 17.4 17. 94 1227 19.88 17.68 19.7 17.89 16. 93 18. 69 18.70 
15. 57 14,2 14, 53 10. 25 16, 29 14. 35 16.0 14. 43 13. 76 15,11 15.16 
12.40 11.2 11. 48 8. 26 12. 98 11.32 12.6 11.30 10. 86 11. 87 11, 92 
9. 60 8.6 8. 69 6.35 10. 06 8. 67 9.7 8.62 8, 29 9.05 9.05 
7.19 6.3 6. 41 4.61 7.57 6. 46 7.2 6. 43 6.11 6. 68 6. 68 
5. 22 4.6 4, 65 3.13 5.61 4.73 5.2 4.74 4.44 4 84 4.85 
3.90 3.3 3.35 1.95 4.10 3.48 3.8 3. 50 3. 23 3. 52 3. 52 
2.99 2.4 2.43 1.12 2.97 2.61 2.8 2. 63 2.65 2. 63 2. 59 
67.14 58. 5 59. 79 26. 56 60. 23 55,18 63.8 62. 88 59. 02 62.81 56.00 
68. 67 63. 5 63. 84 33. 48 64. 72 61.96 67.1 65. 48 62. 53 66. 41 61, 32 
65. 64 61.2 61. 63 36. 61 63.17 60. 21 64.0 63. 24 60. 32 63. 56 61. 37 
61.02 57.0 57. 25 33. 61 58. 72 56. 10 59.4 58. 87 55. 95 59. 09 57.15 
56. 29 52.4 52. 68 30. 04 54.15 51. 63 54.6 54, 28 51.45 54. 39 52. 67 
v2 De" 2 Min CLAD 0 VE ee a ee £2 51. 67 48.0 48. 43 27.08 49.76 47.40 50.0 49. 88 47,40 49, 84 48. 49 
Veli ec pg ea © ae Re Tae ae a Se 47.19 43.8 44. 33 24. 58 45. 54 43.33 45.6 45. 55 43. 52 45. 43 44. 47 
CU See DS" ea nie ai 42.77 39.6 40.17 22. 30 41, 38 39. 24 41,2 41. 22 39. 54 41.05 40. 41 
pine Ae aie | SS eee ee Se 38. 37 35.3 35. 97 20. 18 37. 19 35. 10 36.8 36. 87 35. 45 36. 67 36. 27 
CLL Se Np eee ee pals Siena Cie 34. 04 31.1 31.77 18. 23 33. 02 30. 98 82. 5 32. 55 31. 37 32. 33 32. 14 
“Ute del SS a Ae, Se ee Ce 29. 74 27.0 27. 62 16. 43 28.87 26. 86 28.3 28. 30 27.33 28. 02 28.00 
Dees eet Oe anes et ore ne 25. 58 22.9 23. 55 14. 65 24. 79 22. 83 24.1 24,18 23. 39 23. 85 23. 89 
ih oie A ole Bee ee, Se 21, 58 19.1 19. 64 12.79 20. 84 18. 98 20.1 20. 23 19. 57 19. 85 19. 91 
ene ee ee ee 17. 74 15.4 15. 93 10. 81 17. 15 15. 35 16.4 16. 50 15. 94 16. 07 16.13 
Gife a2 eo. aOR |e ae ee 14,15 12.1 12. 57 8.76 13.72 12.06 12.9 13.07 12. 57 12. 60 12. 66 
(UR Re lier MOS ete piney oat eh Bae 10. 98 9.2 9. 60 6. 74 10. 63 9, 24 9.9 10. 02 9. 58 9. 58 9.61 
TG oa a ie ARN ee Ee Eee 8. 23 6.8 rhe 4, 86 7. 98 6.95 7.3 7.45 7.07 7.09 7.09 
(ce ee (ae ORS ane eee 6.01 5.0 5. 20 38. 25 5. 92 5,12 5.4 5. 46 5.09 6.15 5.18 
ee ee am te ee 4.30 3.6 3. 76 2.00 4.38 » 3.80 4.0 4.00 3. 64 3.70 3.78 
DGS eek a Ee en Pee 3.05 2.7 2. 86 1,18 3. 24 2.87 3.0 2.98 2.75 2.72 2.82 

: UNION OF SOUTH AFRICA UNITED STATES 
SEX AND AGE Japan, Mexico, | 7 ved a, | Scotland, | Sweden, ee i. a oT ee ; : 

1926-1930 1930 1934-1938 | 1930-1932 | 1931-1935 | j993 ig, | Whites, |Nonwhites,| Whites, Whites, | Negroes, 

1935-1937 1935-1937 1939-1941 1929-1931 1939-1941 
44, 82 82. 44 65. 46 56.0 63. 22 60. 7 58. 95 40. 18 62. 81 59. 12 52. 26 
51. 07 40. 64 66. 92 60. 7 65. 88 63. 0 62. 12 48,14 64. 98 62. 04 55. 93 
51.85 46. 97 63. 70 59. 2 62. 89 60. 1 59. 86 50. 27 61. 68 59. 38 52. 95 
47.93 44, 57 59. 11 54.9 58. 37 55. 6 55. 43 46. 53 57. 03 54. 96 48. 34 
43. 58 40. 80 54, 42 50. 4 53.77 50.9 50. 84 42. 44 52. 33 50. 39 43. 74 
Nee es Se eee Oe Ee ek ae 40.18 37. 25 49. 89 46.0 49. 44 46.5 46. 43 38. 78 47.76 46, 02 39. 52 
Pi a ee ee ae SEE ey Sp eats 37. 01 34. 10 45. 43 41.7 45. 31 42.3 42, 24 35. 45 43. 28 41.7 35. 72 
nite ee ES ed | eg eee Sa 33, 43 30. 97 40. 94 37.4 41.07 38. 0 37. 93 32. 10 38. 80 37. 54 32. 05 
ieee en aed ae 2s a ee ee 29. 61 27. 88 36. 42 33. 2 36. 78 33. 6 33. 63 28. 81 34. 36 33. 33 28. 48 
eS ee ee eS ee ee 25. 74 24. 84 32. 03 29.1 32. 50 29. 4 29. 45 25. 69 30. 03 29, 22 25. 06 
Ley eps ae ees, ee eee eee 22. 02 21. 89 27.78 25.1 28. 28 25. 2 25. 43 22. 69 25. 87 25. 28 21. 88 
Net eee Ee ae os eee 18. 49 19. 05 23. 64 21.3 24, 21 21.3 21.70 19. 74 21. 96 21. 51 19. 06 
A see Seg SORE eee ee ae 15. 21 16. 23 19. 72 17.5 20, 29 vena 18. 21 16. 84 18. 34 17. 97 16. 60 
CO een ee ee ae ea 12. 23 13. 50 16. 06 14.1 16. 59 14.3 14. 97 14, 08 15, 05 14. 72 14. 37 
(|e ee poe ee es pees oe, 9, 64 11. 05 |- 12. 76 11.0 13.15 11.3 11. 99 nb yg 12. 07 Wi. 77. 12. 21 
TLE SS ee Ppt Sele perc ey 34 7.43 8. 66 9. 82 8.4 10. 12 8.7 9. 34 9. 49 9. 42 9. 20 10. 11 
dS ep SERS Spire a ps 2 ASP 5. 61 6. 90 7. 36 6.3 7.49 6.5 7.05 7. 42 vealye 7. 02 8.17 
SQ ates es eee Se Eee 4.15 5.17 6.35 4.6 5. 37 4.7 5. 20 5. 50 5. 38 5. 26 6. 58 
jefe ek a | Cae ee aie 3. 02 3. 98 3. 86 3.5 3. 76 3.5 3. 57 3, 84 4, 02 3. 99 5. 34 
Ub each ie = teers plane Brett Lis ges ORI Ys 3. 69 2.79 2.5 2. 60 2.6 2. 40 2. 56 3. 06 3. 03 4, 23 

FEMALE 

Ope oa oe oot deen apeen Hae 46. 54 34. 07 68. 45 59. 5 65. 33 64. 6 63. 06 40. 86 67. 29 62. 67 55. 56 
i) Eo Ree Se ert ie eps 52.10 41. 30 69. 46 63..1 67.17 66. 4 65. 60 47.74 68. 93 64, 93 58. 46 
ee oe sade sek Sora peak ao 53. 00 48.19 66. 10 61.5 64. 09 63.3 63. 30 49, 99 65. 57 62.17 55. 40 
Jihs ae Se eee eee 49.18 45. 87 61. 45 57.2 59. 49 58.8 58. 87 46. 33 60. 85 57. 65 50. 75 
1H fe ee te, Ere 5 Se Sai le ad ee ae 45.11 42, 07 56. 69 52.7 54. 87 54.1 54. 27 42, 42 56. 07 53. 00 46.13 
eae ns eens ab ee ee 42.12 38. 46 52. 02 48.3 50. 55 49.6 49, 72 39.13 51. 38 48. 52 42. 04 
pA Sl oy EE ae ee eee el 39. 23 35. 23 47.48 44.0 46. 38 45.3 45. 33 36, 28 46. 7: 44, 25 38. 20 
Doe a ck ee he 35. 98 32. 01 42, 98 39.8 42.15 40.9 40. 98 33. 41 42. 21 39. 99 34. 40 
BO oe eee Sek eee ere 32. 53 28. 84 38. 51 35.6 37. 85 36. 6 36. 66 30. 36 37. 70 35. 73 30. 71 
Oe nn See ae eS 29. 01 25. 66 34. 05 31.4 33. 54 32. 2 82, 44 27. 29 33. 25 31. 52 27. 19 
ree Pees: ap ee Sa eee 25. 39 22, 35 29. 70 es 29. 29 27.9 28, 29 24, 21 28. 90 27. 39 23. 89 
TS epee eset a Re NSS Tae 21. 67 19. 09 25. 47 DER 25. 14 23.7 24. 30 20. 96 24, 72 23, 41 20. 95 
BB oe a etn Lis ae ee ee 18. 09 15. 98 21. 38 19.4 21.13 19.7 20. 47 17. 95 20. 73 19. 60 18. 38 
(eS aera SY) ae ka Oe ee 14. 68 12. 92 17. 49 15.9 17. 29 16.0 16. 82 15. 07 17. 00 16. 05 16. 10 
aE calcd ana. | Ts BP noe 11. 58 10. 38 13. 91 12.6 13.71 12. 5 13. 46 12. 58 13. 56 12. 81 13. 93 
TALL. 4 At Ad 5 SA Rea REN! 8. 88 8. 06 10. 73 9.6 10. 51 9.6 10. 50 10. 23 10. 50 9. 98 11. 82 
iA Rese - (3. SE eee ee 6. 59 6. 46 8. 02 wk 7.78 Tou 7. 88 8.13 7. 92 7. 56 9. 81 
pm Le” I a eee a ee 4,73 4.76 5. 85 5,2 5. 62 5.2 5.75 6. 08 5. 88 5. 63 8.02 
fe Bey ee) aS = ee ee 3. 30 3. 43 4, 30 3.8 3. 97 3.8 4.13 4, 29 4, 34 4. 24 6. 41 
Re cn aie aE eee ae wil ae 2. 24 2.81 3.00 xs 2. 84 2.9 2. 93 2. 88 8, 24 3.17 4.96 
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SOURCES OF LIFE TABLE VALUES FOR FOREIGN COUNTRIES 


Australia.—Commonwealth Bureau of Census and Statistics, 
Census of the Commonwealth of Australia, 30th June, 1983, 
Australian Life Tables, 1982-1934, pp. 5-6, 65-66, Canberra, 
1937. 

Belgium.—Office Central de Statistique, Tables de Mortalité de 
la Population Belge, 1928-1932, Recensement Général de la 
Population, au 31 Décembre 1930, tome VII, pp. 51-54, 
57-60, Bruxelles. 

British India,—Census Commissioner for India, Census of India, 
1931, vol. I-India, Part I Report, pp. 173-174, Manager of 
Publications, Delhi, 1933. 

Canada.—Keyfitz, Nathan, Census Monograph No. 13, Canadian 
Life Tables, 1931, pp. 36-39, Dominion Bureau of Statistics, 
Ottawa, 1987. Grant, Milton D., Canadian Life Tables From 
Census Returns, Transactions, Actuarial Society of America, 
vol. 35, Part 1, No. 91, pp. 28-29, May 1934. 

Denmark.—Statistiske Department, Statistisk Aarbog, 
p. 27, Kgbenhavn, 1940. 

England and Wales.—The Registrar-General’s Decennial Supple- 
ment, England and Wales, 1931, Part I, Life Tables, pp. 48-49, 
H. M. Stationery Office, London, 1936. 

France.—Statistique Générale de la France, Tables de Mortalité 
pour la Population de la France, 1928-1938, pp. 624-625. 
Bulletin de la Statistique Générale de la France, tome XXV, 
Fascicule 4, pp. 617-628, Juillet-Septembre, 1936. 


1940, 


Germany, Austria, and Czechoslovakia—Statistisches Reichsamt, | 


Allgemeine Deutsche Sterbetafel fiir die Jahre 1932 bis 19384, 
Statistik des Deutschen Reichs, Band 495, Heft 1, pp. 78-89, 
1938. 

Italy.—Galvani, Luigi, Tavole di Mortalita della Popolazione 
Italiana 1930-1932, Annali di Statistica, Serie VII-vo]. I, 
pp. 62-68, Luglio 1937. 

Japan.—Bureau of Statistics, Imperial Cabinet, The Life Table 
of the Japanese: No. 5 (1926-1930), Tokyo, 1936. 

Mexico.—Bustamante, Miguel E., and Aldama C., Alvaro, 
Tablas de Vida de los Habitantes de los Estados Unidos Mexi- 
canos, Revista del Instituto de Salubridad y Enfermedades 
Tropicales, vol. I, Num. 2, pp. 131-150, Mayo de 1940. 

New Zealand.—Census and Statistics Department, Dominion of 
New Zealand, Population Census, 1986, Appendix D, Life 
Tables, pp. 7-8, Wellington, 1944. 

Scotland.—Supplement to the Seventy-eighth Annual Report of 
the Registrar-General for Scotland, Part I.—Life Tables, 
pp. 35-40, H. M. Stationery Office, Edinburgh, 1934. 

Sweden.—Statistiska Centralbyran, Statistisk Arsbok for Sverige, 
1941, p. 66, Stockholm, 1941. 

Switzerland.—Eidgenéssisches Statistisches Amt, Neue Schwei- 
zerische Sterbetafeln, Beitrage zur Schweizerischen Statistik, 
Heft 10, pp. 41, 51, 54, Bern, 1942. 

Union of South Africa.—Census and Statistics Office, Sixth 
Census of the Population of the Union of South Africa, Enu- 
merated 5th May, 1936, vol. XI, South African Life Tables, 
pp. 1-8, Pretoria, 1939. 


PART II 
LIFE TABLES 


This part contains the principal life tables presented 
in this volume. Life tables are-given for whites, 
_ Negroes; and other races, separately by sex, and for 
both sexes combined, and also for the total population 
and for total males and total females. This makes 
altogether 12 life tables. In addition, table 13 gives, 
for the same 12 classes and combinations of classes, 
life table values for ‘certain subdivisions of the first 
year of life. All these tables are based on the 1940 
census of population and the deaths of the 3-year 
period 1939-1941. 


Explanation of the columns of the life table 


Both the descriptive titles and the conventional 
actuarial symbols appear at the head of the columns in 
each of the tables. The description which follows gives 
a more detailed explanation of each column of the life 
table, and may be helpful to some readers. 

Column 1—Year of age (x to x+1).—The year of age, 
shown in column 1, is the interval between two succes- 
sive birthdays. For instance, “‘4—5’’ indicates the in- 
terval between the fourth birthday and the fifth, in 
other words, the fifth year of life. 

Column 2—Mortality rate (1,000 g,).—This column 
shows the number of deaths within 1 year after the 
birthday indicated, among 1,000 persons alive on that 
birthday. For example, the rate of mortality at age 
45 for white males (table 5) is 7.66 per 1,000. In other 
words, during 1939-1941, 7.66 out of every 1,000 white 
males who were alive on their forty-fifth birthday 
died before reaching age 46. The rates of mortality 
form the basis of the life table, all the other columns 
being derived from them. 

Column 3—Number living (l,).—This column shows 
the number of persons who would survive to each age 
out of a cohort of 100,000 live births, subject throughout 
life to the rates of mortality shown in column 2. Thus, 
table 5 shows that out of 100,000 white male babies 
born alive, 95,188 will complete the first year of life 
and enter the second; 94,724 will begin the third year; 
92,098 will reach age 21; and 33,404 will live to age 75. 

Oolumn 4—Number dying (d,).—-This column shows 
the number dying in each successive year of age out of 
100,000 live births. Out of 100,000 white males born 
alive (table 5), 4,812 die in the first year of life, 464 in 
the second year, 195 in the twenty-first year, and 2,762 
in the seventy-fifth year. Each figure in column 4 is the 
difference between two successive figures in column 3. 


Columns 5 and 6—Stationary population (L, and 
T,).—Suppose that a group of 100,000 individuals like 
that assumed in columns 3 and 4 is born every year, each 
such group being subject throughout life to the rates of 
mortality shown in column 2. If there were no migra- 
tion and if the births were evenly distributed over the 
calendar year, the survivors of these births would make 
up what is called a stationary population because in 
such a population the number of persons living in any 
given age group would never change. When an indi- 
vidual left the group, either by death or by growing older 
and entering the next higher age group, his place would 
immediately be taken by someone entering from the 
next lower age group. Thus, a census taken at any 
time in such a stationary community would always 
show the same total population and the same numerical 
distribution of that population among the various ages. 
In such a stationary population, column 3 shows the 
number of persons who, each year, reach the birthday 
indicated in column 1 while column 4 shows the num- 
ber who die each year in the indicated age interval. 

Column 5 shows the number of persons in the sta- 
tionary population in the indicated age interval. For 
example, the figure given for white males in the year of 
life 45-46 is 83,962. This means that in a stationary 
population of white males supported by 100,000 annual 
births and subject always to the rates of mortality 
shown in column 2, a census taken on any date would 
show 83,962 persons between 45 and 46 years old. 

Column 6 shows the total number of persons in the 
stationary population (column 5) in the indicated age 
interval and all subsequent age intervals. For example, 
in the stationary population of white males referred to 
in the last illustration, column 6 shows that there would 
be at any given moment a total of 2,180,567 persons” 
who have passed their forty-fifth birthday. The popu- 
lation at all ages 0 and above (in other words, the total 
population of the stationary community) would be 
6,281,188. 

Column 7—Average future lifetime (é,).—The average 
future lifetime (also called the complete expectation of 
life) at any age is the average number of years remain- 
ing to be lived by those surviving to that age, on the 
basis of a given set of mortality rates. The values in 
column 5 can also be interpreted in terms of a single life 
table cohort, without introducing the concept of the 
stationary population. From this point of view, each 
figure in column 5 represents the total time (in years) 

a1 
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lived between the indicated birthdays by those reaching 
the earlier birthday among the survivors of a cohort of 
100,000 live births. Thus, the figure 83,962 for white 
males in the year of life 45-46 is the total number of 
years that will be lived between the forty-fifth and 
forty-sixth birthdays by the 84,285 (column 3) who 
reach their forty-fifth birthday out of 100,000 white 
males born alive. The corresponding figure in column 
6 (2,180,567) is the total number of years that will be 
lived after attaining age 45 by the 84,285 reaching that 
age. This number of years divided by the number of 
persons (2,180,567 divided by 84,285) gives 25.87 as the 
average future lifetime of white males at age 45. 

Care must be exercised in drawing conclusions from 
the figures in column 7. Thus, observing that the ‘ ex- 
pectation of life’ at birth is always greater for white 
persons than for Negroes, one should not conclude that 
the oldest ages reached by white persons necessarily 
exceed those attained by the most long-lived Negroes. 
The difference in the average length of life is due to the 
fact that a greater proportion of Negroes die before 
reaching old age. For example, the number surviving 
to age 65 out of 100,000 born alive is far greater among 
whites than among Negroes; yet the average length of 
life remaining at age 65 is practically the same for both 
races. 

Table 15—Subdivisions of the first year of life—What 
has been said about the various columns of the life table 
applies also, with certain obvious modifications, to the 
life table values for subdivisions of the first year of life, 
given in table 13. The figures corresponding to age 
“2-3 weeks” for white males may be taken as an illus- 
tration. The age interval (column 1) is the period be- 
ginning with the exact age 2 weeks and extending up to 
the exact age 3 weeks: in other words, the third week of 
life. The mortality rate of 1.64 in column 2 means that 
out of every 1,000 white male infants alive exactly 2 
weeks after birth during 1939-1941 this number, on the 
average, died during the following week. The number 
living (97,194 in column 3) signifies that this many 
would still be alive exactly 2 weeks after birth out of the 
life table cohort of 100,000 live births, on the assump- 
tion that the mortality rates shown in column 2 have 
prevailed during the first 2 weeks of life. The number 
dying (159 in column 4) means that out of the 97,194 
alive exactly 2 weeks after birth this number would die 
during the following week. The figure 1,861 in column 
5 indicates that during the third week of life the sur- 
vivors of the life table cohort of 100,000 white male 
births have lived a total of 1,861 person-years of life. 
Or, alternatively, this figure is the number of infants 
aged 2-3 weeks in a stationary population of white 
males supported by 100,000 annual births and subject 
always to the mortality rates shown for white males in 
column 2 of this table and of table 5. The figure 
6,277,446 in column 6 represents the total number of 
person-years of life lived beyond the first 2 weeks of life 


by all the 97,194 survivors to the age of exactly 2 weeks 
in the life table cohort which started with 100,000 white 
male births. Alternatively, it is the entire population 
at all ages beyond 2 weeks in the stationary population 
already referred to. Finally, the average future life- 
time of 64.59 shown in column 7 is the average number 
of years lived beyond the first 2 weeks of life by the 
97,194 survivors to the age of exactly 2 weeks in the 
life table cohort. 


Use of life tables in estimating and forecasting popula- - 
tions 

One of the most important applications of life tables 
in demographic research is their use in estimating the 
age distribution of a population on a given postcensal 
date. In particular cases, this may be either a past, 
present, or future date. While an exhaustive discussion 
of the subject would be beyond the scope of this vol- 
ume,! an outline of the general procedure will be given. 
Basically this consists, in the usual method of population 
projection, in multiplying the number enumerated at 
each age in the census by a survival rate derived from a 
life table, in order to obtain the estimated number of 
survivors on the given date. It is usually most appro- 
priate to obtain the survival rates from the Z, column 
of the life table (column 5 of the tables on pp. 26 to 49). 
For example, suppose that in a certain group of white 
males there were enumerated, in the 1940 census, 32,000 
at age 47 on the last birthday, and that it is desired to 
estimate the number of survivors just 6 years later 
(that is, on April 1, 1946), on the supposition that the 
mortality during the 6-year period will be approximately 
the same as that indicated at the ages in question by 
the 1939-1941 life table for white males. Now the 
original group of 32,000 presumably included persons 
at all ages between exact age 47 and exact age 48, and 
was, therefore, similar in its age composition to the 
group at age 47 on the last birthday in the stationary 
life table population, which numbered 82,568. Now, 
since the hypothetical life table population does not 
change with the passage of time either in its total 
number or in its age composition, the survivors 6 years 
later of this group of 82,568 would be merely the number 
at age 53 in the life table population, which is 76,953. 
Therefore, the survival rate to be applied to the group 
of 32,000 is 76,953 divided by 82,568, which is .93200; 
and the estimated number of survivors is 32,000 
multiplied by .98200, which gives 29,824. In algebraic 
terms, the Z,,, persons aged x-+6 in 1946 are the sur- 
vivors of the LZ, persons aged x in 1940. Therefore, the 
survival rate to be applied to the population at age a 
is Lips 6/Lp. 

If migration during the 6 years is thought to have 
been a significant factor, it is of course necessary to 


1 For a detailed discussion of the subject, see-Estimates of Future Population of the 
United States, 1940-2000 (prepared by Warren S, Thompson and P, K. Whelpton, and 
issued by the National Resources Planning Board), Government Printing Office, 
Washington, D. O., 1943. 
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obtain some information or to make some assumption 
as to the number and age composition of the net mi- 
grants each year, and to adjust the number of survivors 
accordingly. 

Estimation of the populations at ages under 6 on 
April 1, 1946, would require a knowledge of the number 
of births during each of the 6 years. For example, sup- 
pose 51,000 white males entered the group through 
birth during the year April 1, 1943, to April 1, 1944. 
On April 1, 1946, the survivors of these births would be 
between exact ages 2 and 3. Now, in the life table 
population, the number of births during any year is the 
radix ? of the life table—in this case, 100,000—while the 
number of survivors on a date just 2 years after the end 
of the year in which the births occurred would be 
merely the number at age 2 in the life table population 
(or 94,592 in column 5). Therefore, the survival rate to 
be applied to the 51,000 births is 94,592 divided by 
100,000 which is .94592; and the estimated number of 
survivors is 51,000 multiplied by .94592, which gives 
48,242. In algebraic terms, the survival rate to be 
applied to the births of the nth year preceding the date 
of the estimate is Z,.,/l,. 

In the original example of the 32,000 enumerated at 
age 47, suppose it had been desired to estimate the 
number of survivors 6 months later, on October 1, 1946. 
These individuals would then be at ages ranging from 
exact age 5314 to exact age 54143. Now the number of 
persons between these ages in the life table population 
is approximately /;, (column 3): that is, the number of 
survivors to age 54 out of the life table cohort of 100,000 
live births, as indicated in column 8. In this particular 
case, the figure is 76,380. Therefore, the survival rate 
to be applied is J;4/Z4,, or 76,380 divided by 82,568, 
which is .92506; and the estimated number of survivors 
is 32,000 multiplied by .92506, which gives 29,602. 

If the population data are given in 5-year age groups, 
or can be combined into such groups, it is possible to 
shorten the arithmetic with very little loss of accuracy 
by using an average survival rate for each 5-year age 
group asa whole. Thus, the survival rate over a 6-year 
period for the age group z to z+4 would be 
(Trig— Try) +(T,— T2145). Other situations which may 
arise can be dealt with along similar lines. 


The life table as a frequency distribution 


The ages at death in the hypothetical life table cohort 
(as shown in column 4 of the life tables on pp. 26 to 49) 
constitute a frequency distribution. In the following 
discussion, the case of the life table for white males 
(table 5) will be taken as an illustration, but the remarks 
to be made will apply equally to all the life tables, ex- 
cept for some difference in the ages and numerical 
values quoted. The frequency distribution based on 
the white males life table is exhibited graphically in 


2 The radiz of a life table is the number of births with which the life table cohort 
begins, or, in algebraic terms, the value of Jo. In the tables on pp. 26 to 49, this is 
shown in column 3 opposite the year of age 0-1, and is always 100,000. 


figure 11. Perhaps the most obvious characteristic of 
this distribution is that it is bimodal: that is, it has two 
modes or maxima, one in the year of age 0-1 and an- 
other in the year of age 75-76. The mode at age 0-1 
is the higher, more deaths occurring in this than in any 
other single year of age. It is also clear that the fre- 
quency distribution is decidedly skewed toward the 
left: that is, the frequencies rise very gradually from the 
“trough” at age 10 to the “‘peak” at age 75, and then 
drop off sharply above age 75. The arithmetic mean of 
the distribution is the average age at death in the hypo- 
thetical cohort, or in other words, the average duration 
of life. Its value in this case is 62.81 years (column 7 
of the life table). It is clear that the value of the arith- 
metic mean is very much influenced by the large num- 
ber of deaths in the first year of life. If the deaths 
occurring in the first year were excluded from the dis- 
tribution, the average age at death of the remaining 
95,188 individuals would be one plus the average future 
lifetime at age 1: that is, 65.98 years. This represents a 
difference of more than 3 years in the value. 

The median of the distribution (that is, the value 
which has the same number of elements on either side 
of it) is the median length of life, or probable lifetime, 
another possible measure of longevity to which refer- 
ence was made in part I.2 Since the distribution of 
ages at death in a life table cohort is always character- 
ized by a greater dispersion below the median value 
than above it, the median always exceeds the arith- 
metic mean. In the particular case under considera- 
tion, the median is 68.67 years, which exceeds the mean 
value by 2.69 years. 

In part I the longevity of different subdivisions of 
the population was compared also by means of a third 
criterion, the number of persons surviving to specified 
ages in the hypothetical cohort. Which of these is 
the better measure of longevity is a question that 
cannot be answered categorically. The answer per- 
haps depends primarily on the purpose such a measure 
is intended to serve. Certainly no one figure can con- 
tain within itself all the information which is provided 
by the complete frequency distribution. 

In view of the pronounced skewness of the distribu- 
tion, it may be felt that the arithmetic average is not 
sufficiently representative. The layman, in inquiring 
what is the ‘‘life expectancy” of a newborn infant, 
probably has in the back of his mind the idea of an 
age to which the infant has a reasonably good chance 
of surviving. If he is told that the infant’s ‘‘expecta- 
tion of life’’ is 62.81 years, he may be surprised to be 
told later that more than 62 percent of white male 
infants alive at birth outlive their expectation of life 
while less than 38 percent die before reaching that age. 
The alternative statement that 68.67 years is the prob- 
able lifetime, the age to which the infant has a fifty-fifty 
chance of surviving, is probably a more satisfactory 
answer to the layman’s question. 


3See p. 3. 
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FIGURE 11.—FREQUENCY DISTRIBUTION OF AGES AT DEATH IN A COHORT STARTING WITH 100,000 LIVE BIRTHs, 
BASED ON THE MORTALITY OF WHITE MALES: UNITED STATES, 1939-1941 
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Age at death in years 


On the other hand, the objection may be made that 
the probable lifetime is not sufficiently sensitive to 
changes in the ages at death of the members of the life 
table cohort. In fact, its value is not affected by any 
change in which the age at death of an individual is 
not actually shifted from one side to the other of the 
probable lifetime itself. If, for example, the deaths of 
the 4,812 dying before age 1 in the white males life 
table were equally spread over all the years of age 
between birth and age 68, many of these individuals 
would live much longer; yet the value of the probable 
lifetime would be unchanged. However, the effect of 
transferring deaths from one age to another in the 
hypothetical life table cohort is not entirely relevant, 
since the mortality rates in the life table were not ob- 
tained by observing a single cohort over a period of 
time, but rather by observing many cohorts simul- 
taneously, a different one at each age. Therefore, the 
important thing is the effect of a specified change in the 
rate of mortality at a particular age, without reference 
to any offsetting change elsewhere. Any change in 
the mortality rate at any age less than the probable 
lifetime (unaccompanied by other changes) will alter 
the value of the probable lifetime. However, changes 
in mortality rates at ages greater than the probable 
lifetime will have no effect whatever on its value. 
Similar remarks apply to the third criterion suggested, 
the number of survivors to a designated age. The 
value of the average duration of life, on the contrary, is 
affected in some measure by any change in the rate of 


mortality at any age, or in the ages at death in the life 
table cohort. 


Use of the life table in studying there productive capac- 
ity of populations 

Another important application of life tables in demo- 
graphic research is their use in conjunction with fer- 
tility rates in investigating the inherent capacity of a 
population to reproduce itself. This is studied, for the 
most part, by means of certain specific measures devised 
for that purpose, the most important of which are the 
eross and net reproduction rates * and the true rate of 
natural increase.’ While life table survival rates are 
an important component in the calculation of these 
measures, they involve other considerations of a highly 
technical nature, which are outside the scope of this 
volume. 


Mathematical notation employed 


One of the mathematical symbols used in the head- 
ings of table 13 represents a departure from the stand- 
ard notation in use by actuaries. This is the symbol 


4See Robert KR. Kuczynski, The Balance of Births and Deaths, 2 vols., The Mac- 
millan Co., New York, 1928; Fertility and Reproduction, Falcon Press, New York, 
1932; The Measurement of Population Growth, Oxford University Press, New York, 
1936; D. V. Glass, Population Policies and Movements in Europe (Appendix), Oxford 
University Press, London, 1940. 

5 See Louis I. Dublin and Alfred J. Lotka, Length of Life, The Ronald Press Co., 
New York, 1936; On the True Rate of Natural Increase, Journal of the Americati Statis- 
tical Association, vol. 20, No. 151, pp. 305-339, September 1925; Alfred J. Lotka, The 
Geographic Distribution of Intrinsic Natural Increase in the United States, and an Exam- 
ination of the Relation Between Several Measures of Net Reproductivity, ibid., vol. 31, 
No. 194, pp. 273-294, June 1936; Some Recent Results in Population Analysis, ibid., : 
vol. 33, No. 201, pp. 164-178, March 1938. See also Glass’ book cited in the preceding 
footnote, 
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_@z2, Which appears in the heading of column 2 and 
which is used here to denote the probability that an 
individual alive at exact age « will die within time t 
thereafter, both # and ¢ being measured in years. The 
standard actuarial symbol for this probability is |,q, 
when ¢ is 1 year or less and |,0, when t is greater than 1 
year. The latter notation has been conceded by 
actuaries to be awkward and unnecessary. Moreover, 
a subcommittee designated by the Permanent Com- 
mittee of the International Congresses of Actuaries to 
study the revision of the international actuarial nota- 
tion has gone on record recommending the replace- 
ment of the two symbols just mentioned by the one 
employed here.’ The latter symbol has also been 
widely used, even by actuaries, on the continent of 
Europe,® and has also appeared in several publications 
in this country.® 


Consistency of the tables 


Consistency requires that the rates of mortality in 
the life tables for combinations of classes shall always 
be intermediate between the rates at the same ages for 
the component classes. This is true in every case, 
notwithstanding the fact that the interpolation ” of 
the rates of mortality for the combination tables was 
carried out entirely independently of the corresponding 
interpolation for the separate classes, except above age 


6 See Notation Internationale, pamphlet issued by the Comité Permanent des 
Congrés Internationaux d’Actuaires, p. 5, Bruxelles, Février 1939. 

7 Op. cit., p. 91. 

8 Op. cit., p. 62. 

9 See, for example, American Journal of Hygiene, vol. 30, No. 2, p. 35 et seq., Sep- 
tember 1939; Record, American Institute of Actuaries, vol. 32, Part I, No. 65, p. 29 
et seq., June 1943. 

10 For a detailed technical description of the process of interpolation, see pp. 122-126. 


92, where the rates of mortality for separate classes 
were extrapolated from the data for earlier ages, and 
those for the various combinations were obtained by a 
special process in order to insure consistency. 

Such consistency as regards the rates of mortality 
does not, however, guarantee the same kind of con- 
sistency in the values of the other life table functions. 
This would follow if the rates of mortality were ob- 
tained by observing a fixed cohort of persons from birth 
until death, but does not hold when the persons under 
observation at different ages belong to distinct cohorts, 
sometimes differing greatly in their race and sex com- 
position. Under these conditions, in fact, such appar- 
ent inconsistencies are to be expected, and are not 
properly regarded as inconsistencies at all. In the life 
tables in this volume, such situations are few in num- 
ber and are largely concentrated at the old ages and in 
the life tables for ‘‘other races,’’ and in all these cases 
the numerical magnitude of the differences involved is 
small. It may be remarked that such situations have 
arisen in earlier life tables. For example, in Glover’s 
life table for total males in 1910, the mortality rate 
is, at every age, intermediate between the correspond- 
ing rates for white males and Negro males. Never- 
theless, the values of 1, at ages 96-98 and d, at age 55 
for total males exceed the corresponding values for both 
white males and Negro males.” 


11 U.S. Bureau of the Census, United States Life Tables, 1890, 1901, 1910, and 1901- 
1910, pp. 58-59, 68-69, 80-81, Government Printing Office, Washington, D. C., 1921. 

12 While it is true that the total males include a small number of males of “other 
races,” this group constituted only 0.16 of 1 percent of the deaths of 1909-1911 at all 
ages and only 0.17 of 1 percent of the total estimated population, so that this is not 
likely to be the explanation of the peculiarity noted. 
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TABLE 1.—Lire TABLE FOR THE TOTAL POPULATION OF THE Unitep States: 1939-1941 





YEAR OF AGE 


Period of life between two exact ages stated 


(1) 


ztoz+1 


























teens OF 100,000 BORN ALIVE STATIONARY POPULATION P arrbeemrintae 
Number dying | umber living | Number dying ae rides’ ren 

per 1,000 alive eh ae . In year of age and : aa 
sChaaimlng ot | *egipingot | “during sear® | Tn year otoge | T™Rier gears | Jue remahing 

i year of age 

(2) (3) (4) (5) (6) (7) 
1,000¢z lz dz Dz T: es 

47. 10 100, 000 4, 710 96, 058 6, 362, 494 63. 62 
DO. 95, 290 496 94, 997 6, 266, 436 65. 76 
2. 67 94, 794 254 94, 660 6, 171, 439 65. 10 
1. 88 94, 540 idide 94, 448 6, 076, 779 64. 28 
1 Bi 94, 363 143 94, 288 5, 982, 331 63. 40 
ish 94, 220 125 94, 157 5, 888, 043 62. 49 
Lel7 94, 095 110 94, 041 5, 793, 886 61. 57 
1. 05 93, 985 98 ~ 93, 936 5, 699, 845 60. 65 
. 96 93, 887 91 93, 841 5, 605, 909 59. 71 
. 91 93, 796 86 93, 754 5, 512, 068 58. 77 
. 90 93, 710 84. 93, 668 5, 418, 314 57. 82 
92 93, 626 86 93, 583 5, 324, 646 56. 87 
. 97 93, 540 91 93, 495 5, 231, 063 OD. O2 
1. 07 93, 449 100 93, 399 5, 137, 568 54. 98 
1. 22 93, 349 114 93, 292 5, 044, 169 54, 04 
1. 39 93, 2385 130 93, 170 4, 950, 877 53. 10 
Log 93, 105 146 93, 031 4, 857, 707 S2a17 
Wes 92, 959 162 92, 878 4, 764, 676 51. 26 
1. 88 92, 797 174 Oa aay 4, 671, 798 50. 34 
2,03 92, 623 188 92, 529 4, 579, 087 49. 44 
De livg 92, 485 201 92, 334 4, 486, 558 48. 54 
2. 30 92, 234 212 92, 128 4, 394, 224 47. 64 
2,42 92, 022 223 91, 911 4, 302, 096 46. 75 
2. 50 91, 799 229 91, 684 4, 210, 185 45. 86 
2. 56 91, 570 235 91, 452 4.118, 501 44. 98 
2:62 91, 335 239 91, 216 4, 027, 049 44, 09 
2. 67 91, 096 243 90, 974 3, 935, 833 43. 21 
2.105 90, 853 250 90, 728 3, 844, 859 42. 32 
2. 85 90, 603 258 90, 473 3, 104, Lal 41. 44 
2. 95 90, 345 267 90, 212 3, 663, 658 40. 55 
3. 07 90, 078 276 89, 939 3, 573, 446 39. 67 
SEP) 89, 802 288 89, 658 3, 483, 507 88. 79 
3. 35 89, 514 299 89, 365 3, 393, 849 37. 91 
ah one 89, 215 313 89, 058 3, 304, 484 37. 04 
8. 69 88, 902 329 88, 737 3, 215, 426 36. 17 
3. 90 88, 573 345 88, 401 3, 126, 689 35. 00 
4,12 88, 228 363 88, 047 3, 038, 288 34. 44 

4, 36 87, 865 383 87, 674 2, 950, 241 33! 
4. 62 87, 482 404 87, 279 2, 862, 567 ayy 
4. 91 87, 078 428 86, 864 2, 775, 288 31. 87 
Oe 86, 650 454 86, 423 2, 688, 424 31. 03 
5. 59 86, 196 482 85, 955 2, 602, OO1 30. 19 
5. 99 85, 714 +} 85, 458 2, 516, 046 29. 35 
6. 43 85, 201 548 84, 927 2, 480, 588 28. 53 
6. 91 84, 653 584 84, 361 2, 345, 661 Pare weil 
(ees 84, 069 626 83, 756 2, 261, 300 26. 90 
8. O01 83, 443 668 83, 109 2,177, 544 26. 10 
8. 62 82, 775 714 82, 418 2) 094, 435 25, 30 
9. 28 82, 061 761 81, 680 2, 012, 017 24. 52 
9. 99 81, 300 813 80, 894 1, 930, 337 23. 74 
10. 76 80, 487 866 80, 054 1, 849, 443 22. 98 
11. 59 79, 621 923 79, 160 1, 769, 389 22222 
12. 49 78, 698 982 78, 206 1, 690, 229 21. 48 
13. 46 77, 716 1, 047 77, 193 1, 612, 023 20. 74 
14. 51 76, 669 Te 76, 113 20. 02 


1, 534, 830 
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TasLeE 1.—Lirz TABLE FOR THE ToTAL POPULATION oF THE UNITED Strats: 1939-1941—Continued 











MORTALITY AVERAGE FUTURE 
YEAR OF AGE 
RATE OF 100,000 BORN ALIVE STATIONARY POPULATION LIFETIME 











Average number 


Number dying of years of 


per 1,000 alive Number living | Number dying 






































Period of life between two exact ages stated ; at beginning o rin In year of age and i ini 
atbeghming ot | Seeing ot | during eer” | Ioyenrotece | TAfiscr gears | {Meremeinig 
year of age 
(1) (2) (3) (4) (5) (6) (7) 
ttoz+1 1,000q2 le dz Lz na é, 
SS 5 fi eee a pe) SR es a 15. 64 75, 557 1, 182 74, 966 1, 458, 717 19. 31 
NSS ae fe Lene eR ree te a Wie 2 ae 1 16, 84 74, 375 1, 252 73, 750 1, 383, 751 18. 60 
TY sake apd ape? NR ait eee arog: FOI tea 18ei2 73, 123 1, 325 72, 460 1, 310, 001 17. 92 
FAS ois eg Be POs ee ae) a) od 19, 49 71, 798 1, 400 71, 098 1, 237, 541 17. 24 
SO ae oe SS es, 1 as? ee 20. 95 70, 398 1, 474 -69, 661 1, 166, 443 16. 57 
CN St SR SO "SAE AS Sg 22, 51 68, 924 1, 552 68, 148 - 1, 096, 782 15. 91 
(iA 2 Aa aa ae oot TT 2D Reap Ree ck creamy af SE SO 24, 19 67, 372 1, 630 66, 557 1, 028, 634 15. 27 
[OPE Oe le a ee SST 9 Ss aie es, ete a 26. O1 65, 742 1, 710 64, 887 962, 077 14, 63 
aeoee. enor aee rey ie ve Sei 27. 97 64, 032 1, 791 63, 137 897, 190 14, 01 
(CET Tn ge ae NCS aera d By ee os ee 34 Ope 62, 241 1, 875 61, 304 834, 053 13. 40 
a ae Tee Sek ey So he eat 32. 48 60, 366 1, 960 59, 386 772, 749 12. 80 
(FOF I BS ET SS aR ce NE” PO a - 35. 09 58, 406 2, 050 57, 381 713, 363 12. 21 
CFE Croke, > eee I C2 on Le Se 8 0 2 37. 98 56, 356 2, 140 55, 286 655, 982 11. 64 
(hey a C10 LRM Seo eg ange os oe 2 41. 20 54, 216 2, 234 53, 099 600, 696 11. 08 
(Cae 0 ge PT <a ee 2p es 44, 77 51, 982 2, 327 50, 818 547, 597 10. 53 
SULTS) Conese 9s) 5 ee Se Be 2 | ee 48. 73 49, 655 2, 420 48, 445 496, 779 10. 00 
ype I pe ee ee Howbe 47, 235 2, 509 45, 981 448, 334 9. 49 
eee ay Sa LO a Be as 57. 98 44, 726 2, 593 43, 430 402, 353 9. 00 
FSA a eS SEE Se ee). ee Govos 42, 133 2, 668 40, 799 358, 923 8. 52 
A A yaaa GS SS SN aS SD Sa 69. 18 39, 465 2, 730 38, 100 318, 124 8. 06 
ABS (Te RK Ts 2A a 5 2 a eS 75:64 36, 735 PIT TAS 35, 347 280, 024 7. 62 
AE RY Te? ty koe ee Oe 82. 39 33, 960 2, 798 32, 561 244, 677 7. 20 
CGI (oat, Sale ES a ca, 6) SRO) ae aa Sa et a 89. 75 31, 162 2, 797 29, 763 212, 116 6. 81 
(Bas 7D IS a eh A ee 97. 61 28, 365 2, 769 26, 981 182, 353 6. 438 
FAG ETS Dac leseatiee OAs OF af 25S RR ane at lke WE welt 105. 99 25, 596 2, 713 24, 240 155, 372 6. 07 
OU Shc N Oeeeiaee ee Ae on La SF A a ca Bites 5 A epg Su 114. 91 22, 883 2, 629 21, 568 131, 182 bey (2 
OM ees A ea apa gO A ST At See gee Rie Seen 124. 38 20, 254 2, 519 18, 995 109, 564 5. 41 
Fle a Ea SRE AAG 5 SIR nrg a 134. 44 b7;, 73) 2, 385 16, 542 90, 569 i acey Ea) 
SSH cee OS TS a a = ya <a 145. 08 15, 350 2, 226 14, 237 74, 027 4.82 
EE Re shee as) le st ae as Age ek ae 156. 25 13, 124 2, 051 12, 099 59, 790 4. 56 
Oe ces Ch i gE he Sc a eee 167. 88 11, 073 1, 859 10, 143 47, 691 4, 31 
SGN Ose ee os eee Serpe pen 1 Beng a 179. 92 9, 214 1, 658 8, 385 37, 548 4. 08 
CE 2, Eps cept he: <b Je Re Ae ae 192. 29 7, 556 1, 453 6, 830 29, 163 3. 86 
Oe eae Bet. A aS 204. 93 6, 103 1,250 5, 478 22, 333 3. 66 
Cee Tf ak a tale aa Tar gthnt Pb SRS he ee es 217. 79 4, 853 1, 057 4, 324 16, 855 3. 47 
i 

AYES Wea Sa Paes boc a as aa a 230. 81 3, 796 876 3, 358 12; 531 3. 30 
IRL 2 a pee ga ene SO! eae ee 243. 94 2, 920 713 2, 563 9, 173 3. 14 
OOO Bem Se et a: era i Passe enitlbil 2, 207 567 1, 924 6, 610 2. 99 
COSTER YS ie cal sae Ye! ee a a a: og 2. oe rae 27013 1, 640 443 1, 418 4, 686 2. 86 
ASO yc = 2 hs Air i Aa sig ese aes 283. 44 1, 197 340 1, 027 3, 268 2. 73 
O GEOG = tte Vie ee PF a Paks 5 4 296. 46 857 254 730 2, 241 2. 61 
BORO) OR ee oh ee a Oe 309. 35 603 186 510 i yop alt 2. 50 
tO eo aE Se oy OPER CF 2 URE ea ST Se 322. 10 Aly 135 350 1, 001 2. 40 
OO ee BP A ELD tt ee OO4T oO, 282 94. PASAT 651 2. 31 
OSE 00U 22.) 5 Aer EO ee ee as od 347. 36 188 65 155 416 2.21 
POOSLO Vee cn SAS See Eo oe ea Bees 360. 05 123 45 101 261 2.13 
OR OLO Zeb) SE eee er ox een Se 372. 98 78 29 64 160 2. 04 
TODS OSM RS Be Mate es) yo ee ee 386. 34 49 19 39 96 1. 96 
PR a eee Sk. 2 Re ee 400. 36 30 12 24. 57 1. 88 
HO SEENO hy. eh. Sa eee 2 Se eee ed 415. 25 18 7 15 33 1. 80 
Ties te OMe Ole gs) pga EE ye mA 431. 17 11 5 8 18 1. 72 
0 Ge U7 er es wt oe ee =. Sa 448. 20 6 3 5 10 1, 64 
TOS LO Re ee Re Se ne “Ai eas. 466. 33 3 1 2 5 1. 56 
TOSHINOL oo Det Osea ee 485. 39 2 1 2 3 1, 48 
104110: 5) 2e eer oe ate 505. 10 1 1 1 1 we 


i as ee ee ee pe Se te nd 


Norr.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions, 
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MORTALITY AVERAGE FUTURE 
YEAR OF AGE RATE OF 100,000 BORN ALIVE STATIONARY POPULATION LIFETIME 





Average number 


Number dying of years of 


per 1,000 alive Number living | Number dying 


In year of age and 


Period of life between two exact ages stated at beginning of ec ore of eg yin In year of age all later years es tc 
CSO 8) year of age 
(1) (2) (3) (4) (5) (6) (7) 
ttozr+l 1,00092 Rs dz te tT, és 

Qe sec 2 hee a A ae he), ee 52.08 100, 000 5, 2388 95, 591 6, 160, 087 61. 60 
RD RE eh tne ee Re ne Li a ai i 94, 762 §24 94, 458 6, 064, 496 64. 00 
pet hee art oi SAAT Sa 64 | pee Rr oe 2. 89 94, 238 2S 94, 093 5, 970, 043 63. 35 
AE ne Se SP enh. 66 3 he eee ee 2. 01 93, 965 189 93, 867 5, 875, 950 62. 53 
Amel Ba or 5 SEE CNTR oe Sh Ro Be ae 1. 62 93, 776 152 93, 697 5, 782, 083 61. 66 
B-6sicc2 Aor et Js 7 eee ee eee 1. 45 938, 624 136 93, 556 5, 688, 386 60. 76 
G72 5 oe ee A eee 1. 30 93, 488 121 93, 428 5, 594, 830 59. 85 
| oo: SPO an LE Sie M/S RAR | 1.19 93, 367 111 93, 312 5, 501, 402 58. 92 
SOR ta a Le ea SS See gee en Vestal 93, 256 103 93, 204 5, 408, 090 57. 99 
2102 Ts Sr a ae ee 1. 06 93, 153 99 93, 103 5, 314, 886 57. 06 
TO Te aA ee ee ES 9 te ge = See 1. 05 93, 054 98 93, 005 5, 221, 783 56. 12 
PN Diy tt ak 2 eat Ad Eo) ots Pe eae Nec os 1. 07 92, 956 ~100 92, 906 5, 128, 778 ‘ation Ie 
DTS 2 oe eat AE eo Se ee ae 113 92, 856 105 92, 804 5, 035, 872 54. 23 
: US al: SaaS be LAA SRNR! iS den ale 1. 24 92, 751 114 92, 694 4, 943, 068 53. 29 
F415 co, oe yh bo Ae I ad 1. 39 92, 637 129 92, 572 4, 850, 374 52. 36 
AS | aI sd RARER Ola 1.57 92, 508 146 92, 435 4, 757, 802 51. 48 
LGSU 0) oe SR ae ak ee ae or ee 1. 76 92, 362 163 92, 281 4, 665, 367 50. 51 
C7218 Eee ee 1 ee aCe Se 1. 94 92, 199 179 92, 110 4, 573, 086 49. 60 
T3240... PSP ee See Oey Pah 92, 020 194 91, 923 4, 480, 976 48. 70 
195205500. ST ie) eee ec 2. 28 91, 826 209 91, 721 4, 389, 053 47, 80 
90591. 2: v DOG 2 epee eee 2. 46 91, 617 225 91, 504 4, 297, 332 46. 91 
7.4 7 IND ISG). 5 We aie RES Se 2. 61 91, 392 239 91, 273 4, 205, 828 46. 02 
22382 5 NRE ABM oh Te, Re 2. 74 91, 153 250 91, 028 4, 114, 555 45. 14 
207248 2. a ee es aa Ses 2. 83 90, 903 257 90, 774 4, 023, 527 44. 26 
2425 ee Se As UR I) EA ie NS 2. 88 90, 646 261 90, 516 8, 932, 753 43. 39 
22 Oe a Se AEE a) ES gem? pel OES 2. 92 90, 385 264 90, 253 8, 842, 237 42. 51 
26-2 Tae NSCS ey | Pe a SA oe 2. 97 90, 121 267 89, 988 3, 751, 984 41. 63 
OY Goad oe AG Rel ie ian Se ea fe eae Ra 3. 04 89, 854 Pio 89, 717 3, 661, 996 40. 75 
2820 eee Oe ae Pot yi ets NOG oe Se 3. 14 89, 581 281 89, 440 3, 572, 279 39. 88 
29-30 fee I eR is 3. 25 89, 300 291 89, 155 3, 482, 839 39. 00 
30-3 ae oe eee eee 3. 38 89, 009 300 88, 859 8, 393, 684 38. 13 
91-89 22 Us ee ts ee 3. 52 88, 709 312 88, 553 3, 304, 825 37. 25 
pre ae Soe Laken alte, Seen 3. 69 88, 397 326 88, 233 3, 216, 272 36. 38 
SO 704s. dee 6 RAR ee ae eee 3. 88 88, 071 341 87, 900 3, 128, 039 35. 52 
B42 35 ie eb SAS Ea Rg Teed ae eee ete 4. 09 87, 730 359 87, 551 3, 040, 139 34. 65 
3D—O0. Er Se ae Ov ee ee 4 ed 4, 33 87, 371 378 87, 182 2, 952, 588 33. 79 
SOO Se a SES ORS SY ae 4. 59 86, 993 399 86, 793 2, 865, 406 32. 94 
5 haat he ue MN og SR eR EED de Sg SN MER Eat: 4. 88 86, 594 423 86, 382 2 oL O13 32. 09 
DOS OO eee = Sh IIE er fui a e Pe e a0 86, 171 449 85, 946 2, 692, 231 31. 24 
SORA soe 6 CAT Bae Peer eS oe 5. 56 85, 722 476 85, 484 2, 606, 285 30. 40 
AOA ee See oe RS 8 eee 5. 95 85, 246 507 - 84, 998 2, 520, 801 29. 57 
BAAD Js Ak BW hus a ee SS STAM 6. 39 84, 739 542 84, 467 2, 435, 808 28. 74 
DIAS 2 Ie EE ee ho 6. 87 84, 197 578 83, 909 2, 351, 341 27. 93 
BAAS ope NOG A i NOOR hg Be ee 7. 40 83, 619 619 83, 309 2, 267, 432 27. 12 
BAmA Gg! I ag oe ein cal 7. 99 83, 000 664 82, 668 2, 184, 123 26. 31 
oT ED Sg MD Met Mag EM, Lane) 8. 63 82, 336 710 81, 981 2, 101, 455 25. 52 
so Ga ies Oy 93 Ue Soc Rae LF, ot Pett a) 9. 32 81, 626 761 81, 245 2, 019, 474 24. 74 
Arend Bee 40s eh ee are, re Se he 10. 06 80, 865 814 80, 458 1, 9388, 229 23. 97 
BBEA0 Oey en a RR ae 10. 86 80, 051 869 79, 617 1, 857, 771 23, 21 
BO eres Ae 8 ele es ee eee 11. 72 79, 182 928 78, 718 1, 778, 154 22. 46 
DUD bs eee oe eae Sg Sere ee 12. 64 78, 254 989 77, 759 1, 699, 436 21. 72 
Boe wae te Bg ahead) A a a 13. 64 PEL PAS 1, 054 76, 738 1, 621, 677 20. 99 
ef eee OIE eran SE tice mee 14. 72 76, 211 Liz 75, 650 1, 544, 939 20. 27 
DoD 4c fae be te Se ee a ee ea 15. 90 75, 089 1, 194 74, 492 1, 469, 289 19. 57 


2 ees BS Pe ROE Ge CAIRNE: igh) 17. 16 73, 895 1, 268 73, 261 1, 394, 797 18. 88 
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TABLE 2.—LirrE TaBLe ror Torau MALéEs IN THE UNITED SratEs: 1939—-1941—Continued 


























YEAR OF AGE eet OF 1003000 BORN ALIVE STATIONARY POPULATION Gee he he a 
. Number dying at ; Average number 
Period of life between two exact ages stated hee amine or tat of ietos ge In year of age tn year ot ee Mie Menmining 
year of age year of age of age eee pen of 
(1) (2) (3) (4) (5) (6) (7) 
ztor+l 1,0009- i ds ive Ts és 

Seacei. 4 ob pany one ne j 18. 50 72, 627 1, 344 71, 955 1, 321, 536 18, 20 
eae ras ven aot i es | 19. 93 71, 283 1’ 420 70, 573 1' 249) 581 17. 53 
as. oe oid ee oe abe Sot OEE GR 21. 44 69, 863 1, 498 69, 114 1, 179, 008 16. 88 
Beno? Le IR Dae 23. 02 68, 365 1) 574 67, 579 1 109, 894 16, 23 
Posh 5, CMOS oS Ria es 24. 69 66, 791 1 649 65, 966 1) 042) 315 15, 61 
BOs so er eR ETRY Ss tod 26. 47 65, 142 1, 724 64, 280 976, 349 14, 99 
pian. tot TON SID 8...) RAO 28, 37 63, 418 1) 800 62, 518 912) 069 14.38 
aie BYE S05 ee | 30. 41 61, 618 1) 873 60, 682 849, 551 13. 79 
EV TES ce: ee a RN fap 0 Ok ye ain et cB Ve 32. 60 59, 745 1, 948 58, 771 788, 869 13. 20 
GAO. 2 22 Oe SEV URES EO 34. 97 57, 797 2, 021 56, 787 730, 098 12. 63 
asi he IBe BED ow.) NAR BR ie 37. 55 55, 776 2, 094 54, 729 673, 311 12, 07 
BbaG7.'- 1) SU BPS. OL” ORR OR Sa 40. 37 53, 682 2, 167 52, 599 618, 582 11. 52 
one Pat ole sees Rh? 43. 47 Bi, 515 2' 239 50, 395 565, 983 10°99 
Gaal) 5). ieee BOM A oe ER eR 46. 87 49, 276 2,,aL0 48, 121 515, 588 10. 46 
msg oUF eee Re eed 50, 62 46, 966 2' 378 45, 777 467, 467 9. 95 
Oho ese eee. MND EO yo 54. 77 44, 588 2, 442 43, 367 421, 690 9. 46 
ToL FOROS See ie 8 © E022) aU IES SC; Ck | Se 59. 36 42, 146 2, 502 40, 895 378, 323 8. 98 
pags tee. FPR Re 64. 44 39, 644 2) 555 38, 367 337, 428 8.51 
ema | SO sae bd Dee fe 70. 05 37, 089 2’ 598 35, 791 299, 061 8. 06 
WA gp ee ee, Oy RY EVE RO gs 76. 18 34, 491 2, 627 BTN We | 263, 270 7. 63 
Apes es aoe eb ee hk BR een. oo 82. 84 31, 864 2, 640 30, 544 230, 093 C22 
TS al ee Sy SE Re laa CTT: RE 90, 02 29, 224 2’ 631 27’ 908 199, 549 6, 83 
weds da) RAS SIE b>. | ISA Se 97. 70 26, 593 2' 598 25, 295 171, 641 6. 45 
Wade 2 4 eee Sieh Uh eee Ge 105. 90 23, 995 2, 541 22, 724 146, 346 6. 10 
eee Athepetyer bd Oe Se 114. 61 21, 454 2’ 459 20, 225 123, 622 5. 76 
oe eee i Grpese a i gus be | 123. 86 18, 995 2, 353 17, 818 103, 397 5. 44 
Pees ee Gee ek eee 133. 67 16, 642 2, 224 15, 580 85, 579 5. 14 
roles Fela eet clea, Wa SURAT 2 Re emai Ot 3 lag € ae 144. 04 14, 418 2, O77 13, 380 70, 049 4, 86 
Pee a Ee ees = oe I OS 8 154. 98 12, 341 1, 912 11, 384 56, 669 4,59 
oer tS MS PRE eR 166. 43 10, 429 1) 736 9, 561 45, 285 4.34 
Ses ook ee ON eS I PR 178531 8, 693 1, 550 7,918 35, 724 4.11 
TONGy 2 eaboben hl aa. 190. 55 7143 1) 361 6, 463 27, 806 3. 89 
RS eee ee Ome Sec bo eae ONE at 203. 08 Dy 82 1,174 5, 194 21, 343 3. 69 
ear aS a acme ete ECE ES AN 2 ERE RR ag Wr 2 SS tL 215. 82 4, 608 995 4,141 16, 149 3. 50 
Si SS | a es 11 2 9 Ce ee ik a 228. 71 3, 613 826 3, 200 12, 038 Soa 
(2) 42.) aes FE AG Oy ey Wee ry a 241. 68 2, 787 674 2, 450 8, 838 nea be 
12 EL LR eens | by ot oh A See a Ph Ai Ue eee 254. 68 2,113 538 1, 844 6, 388 3. 02 
8 OE en BY 5 ae) OF ie a eS Bo | ee 267. 63 L575 421 1, 364 4, 544 2. 88 
Og et at ee SoOU wee ot i) Me 280. 66 1, 154 324 992 3, 180 276 
aye eae Me ye LA em NS » 293; 62 830 244 708 2, 188 2. 64 
Sha UG se eee em mS JL A 306. 49 586 179 496 1, 480 2. 52 
Od 2 tt ee ee es ee a 319. 29 407 130 342 984 2. 42 
eee ot Ma Se et ee ee 332. 09 277 92 231 642 3439 
OU temo b es Peter ED. Ole ee I 344. 97 185 64 153 411 2.23 
OO UO Mea er eee eR Oo 358. 06 Dy 43 99 258 2.113 
HOO==1 01 22 SOR BEe Ss 2) Ae As Sil; 53 78 29 63 159 2. 05 
Pleas O22 = DA Naa 2 Se GA 385. 57 49 19 40 96 1. 96 
16992 0G pena os aa ee, Ss ae 400. 33 30 12 24 56 1. 88 
BOg e104.) ae SIR Re Se ee Re Se 415. 94 18 vf 14 32 1. 79 
eet O5u~ of Pe POs So. a GA 8! 432. 43 5] 5 8 18 ahr al 
OO el OGsea 2 SS A) Se ae St 449, 65 6 3 5 10 1. 64 
GSO (se ele med) OP SET Ae 467. 23 3 1 Z 5 1.°57 
UU ce Oe? a ae a oe Ea eee ; 484, 46 2 1 z 3 151 
FOS=109 5 ee es. 500. 29 1 1 ‘| 1 1. 46 


Norte.—Rates of mortality at ages above 92 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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TABLE 3.—LIFE TABLE FOR TOTAL FEMALES IN THE UNITED Staves: 1939-1941 
YEAR OF AGE | ee | OF 100,000 BORN ALIVE STATIONARY POPULATION eee 
, Average number 
Number dying Meriber tiv Numberdvt : : 
Period of life between two exact ages stated Bishenines i paternal duving va . In year of age Pye of areas life remaining 
ear of age year of age of age at beginning of 
z ‘ year of age 
(1) (2) (3) (4) (5) (6) (7) 
xz to a+l1 1,000gz i dz Dez TT é, 

O=. 2 ee os ON See ee |) 41. 52 100, 000 4, 152 96, 549 6, 588, 801 65. 89 
eon od fee Ob A eh ON oe 4, 89 95, 848 469 95, 571 6, 492, 252 67. 73 
7: Celle CT FRE RR oe 2.44 95, 379 232 95, 256 6, 396, 681 67. 07 
he age) ges k Wee, GOS PG eds wo 1. 74 95, 147 166 95, 061 6, 301, 425 66. 23 
Mepis 1. 40 94, 981 133 94, 912 6, 206, 364 65. 34 
Bete ON OS. Re 1. 20 94, 848 114 94, 791 6, 111, 452 64. 43 
eat... Oe Sie a a 1. 03 94, 734 97 94, 685 6, 016, 661 63. 51 
Ree oe + Ake Be: Oe ; 90 94, 637 86 94, 594 5, 921, 976 62. 58 
4 Se 2 ee a a ee ue 82 94, 551 che 94, 513 5, 827, 382 61. 63 
ie = aap bee” ° ae ae ae 76 94, 474 72 94, 438 5, 732, 869 60. 68 
ea ee LE Rae ORS ee ee 75 94, 402 70 94, 367 5, 638, 431 59. 73 
Oo y. |. See we. LOR . 76 94, 332 72 94, 296 5, 544, 064 58. 77 
25, ea ey 2) sei eA Be ‘eae 81 94, 260 76 94, 222 5, 449, 768 57. 82 
eA. Vee Ree 90 94, 184 85 94, 141 5, 355, 546 56. 86 
(hE em SY RT pine Pets Spat 1. 04 94, 099 99 94, 049 5, 261, 405 55. 91 
1516 S58 se eee 1, 21 94, 000 113 93, 944 5, 167, 356 54, 97 
M6178. OE BCR Ee rd 1. 38 93, 887 130 93, 822 5, 073, 412 54. 04 
ti; aaa ies me vale a | Ae wee to 1. 53 93, 757 143 93, 686 4, 979, 590 53. 11 
LS SLO: > SE Oy RR Se eee ee ee 1. 65 93, 614 155 93, 536 4, 885, 904 52. 19 
FOSS. < ONO Rye ee 5 ee * ee 1.78 93, 459 166 93, 377 4,792, 368 51. 28 
S021: J SOO LAR... a Mee ee oe 1. 90 93, 293 177 93, 204 4, 698, 991 50. 37 
O1S09 |. abe ee Oke eee 201 93, 116 186 93, 024 4, 605, 787 49. 46 
DOs03 °" ie DP ee a es ae 92, 930 196 92, 831 4, 512, 763 48. 56 
OES alee reas POMS) Sea RAO EEY Be ob St: i 2.19 92, 734 203 92, 6383 4, 419, 932 47. 66 
ee ee a ohh DE Pe a 2. 26 92, 531 209 92, 427 4, 327, 299 46. 77 
D526... <1 Tae SOL 2 a PR Sp grag 92, 322 214 92, 214 4, 234, 872 45. 87 
7S pte Aa Lee ages 2. 39 92, 108 221 91, 998 4,142, 658 44, 98 
DADS Se 8 | SEAS AGS See ee 2. 47 91, 887 227 91, 774 4, 050, 660 44, 08 
Deane ees SO0A. Aer ce ee Pe eh 2. 57 91, 660 235 91, 542 3, 958, 886 43. 19 
BOIg) en) te eee he CeO Seem 2. 66 91, 425 243 91, 304 3, 867, 344 42. 30 
SU) ee gale Coy Aeron ee ks Cee, agri 91, 182 253 91, 055 3, 776, 040 41. 41 
A1280 Tse le Ae SUL ee eae ee eee 2. 89 90, 929 262 90, 798 3, 684, 985 40. 53 
S80 os ots Tee oe 2 ek Pe een ae 3. O1 90, 667 274 90, 530 3, 594, 187 39. 64 
$3734. oo eee Be ee Be hg 3. 15 90, 393 285 90, 251 3, 508, 657 38. 76 
3430 be ol ee AE ee Sa ee 3. 31 90, 108 298 89, 959 3, 413, 406 37. 88 
95°36. 4 See Bee A 3. 47 89, 810 311 89, 655 3, 328, 447 37. 01 
Bi tey. eerie “peemeere eae Le ee ey Cakes 3. 65 89, 499 327 89, 335 3, 233, 792 36. 13 
BY-5BS aos” 2 phe an fee Sehr he a ee 3. 84 89, 172 342 89, 001 3, 144, 457 35. 26 
Seago’ © Mere (5.8 Seer ae 4. 05 88, 830 360 88, 650 3, 055, 456 34. 40 
SORA eee) 2 PT RE De 8 ot a 4, 27 88, 470 378 88, 281 2, 966, 806 33. 53 
AQ 24.1: Fiat et foe Se te oe 4, 52 88, 092 398 87, 893 2, 878, 525 32. 68 
BA sone RE ee ee eee ee 4.79 87, 694 420 87, 484 2, 790, 6382 31. 82 
rt! Sa ee Crea aeee hae wT ae eee 5. 10 YAY E! 445 87, 052 2,703, 148 30. 97 
ABA eee Vee oe ee ee 5. 43 86, 829 471 86, 593 2, 616, 096 30. 13 
AAS Doe See ae oe ee 5. 80 86, 358 502 86, 107 2, 529, 503 29. 29 
eyed ye Sis, Soh oe SE a A 6. 21 85, 856 533 85, 590 2, 443, 396 28. 46 
AG oA io es ee 2 Ee eee eee 6. 65 85, 323 567 85, 040 2, 357, 806 27. 63 
AO Pa De ea oo, eR me Meine «tae MB Ae Teale, 84, 756 604 84, 454 2, 272, 766 26. 82 
LO arabe 4 See ea Weds Sa agg ne ae Ce 7. 63 84, 152 641 83, 831 2, 188, 312 26. 00 
ei \fl Mraapes 3b eapeieiags aw a) haan a WA 83, 511 683 83, 169 2, 104, 481 25. 20 
oil ees as |) es ee ee ee 8. 76 82, 828 25 82, 466 2, 021, 312 24, 40 
15 Re (a Meena At WE a Oe eee, IE a Re I 9. 40 82, 103 Wiz cou er (aly 1, 938, 846 23. 61 
DA aDoeee 2 The S oe ee eee Oe CLM 10. 09 81, 331 820 80, 921 1, 857, 129 22. 83 
Popa = See LS ee ee 10. 85 80, 511 874 80, 074 1, 776, 208 22. 06 
DAD Ore eae en aa a ie eee ees les Ors - 79, 637 929 79, 173 1, 696, 134 21, 30 
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TABLE 3.—LiIFeE TABLE FOR TOTAL FEMALES IN THE UNITED States: 1939—-1941—Continued 
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MORTALITY 








AVERAGE FUTURE 








YEAR OF AGE ee OF 100,000 BORN ALIVE STATIONARY POPULATION eee 
| Number dying Number livin: Number dyin ee 
Period of life between two exact ages stated ee Near at beginning of mace Mise o 9 yn year ofage | 12 year age and aiedeeiniis 
youd of a year of age of age oo pet hee at beginning of 
year of age 
(1) (2) (3) (4) (5) (6) (7) 
ztoz+l 1,000gz le dz Tre a é, 

ew AE BAY Ds bse Me | 12.57 78, 708 989 78, 213 1, 616, 961 20, 54 
EIT eS ae Oe) | =F RD ne 13. 54 77, 719 1, 052 77, 193 1, 538, 748 19. 80 
Si ee ee es 2) ee A De 14, 60 76, 667 fT; 126 76, 107 1, 461, 555 19. 06 
Cpe re eh dle gl) epee Ay 15. 75 75, 547 1, 190 74, 952 1, 385, 448 18. 34 
Ot) ee Ene A Narn OP TUE PS So 17. 00 74, 357 1, 264 73, 726 1, 310, 496 17. 62 
(7h ea A 1 I AU 18. 37 73, 093 1, 342 72, 421 1, 236, 770 16. 92 
Pelt ee AUER ie Se PO ne 19. 85 Ws J51 1, 425 71, 039 1, 164, 349 16. 23 
[v2E TH jake bee a Oe ee i ee 21. 47 70, 326 1, 510 69, 571 1, 093, 310 15. 55 
ea eee A BSS! 8 Oe -EGR A os 23. 24 68, 816 1, 599 68, 016 1, 023, 739 14. 88 
Pepe ae es oe MBO G6 «—) A PES 25. 19 67, 217 1, 694 66, 370 955, 723 14) 99 
CTU ee ee >? ae 27. 36 65, 523 1, 792 64, 627 889, 353 13. 57 
GH One or SOb Meb-gt ot) Os his 2 a 29. 78 63, 731 1, 899 62, 782 824, 726 12. 94 
yp SR OI Te a as ee es ae 32. 50 61, 832 2, 009 60, 828 761, 944 1239 
Sau ne eel DOR TE tye RO 35. 54 59, 823 2; 127 58, 759 701, 116 11-72 
Flan) stew’ 4) BOR AG) 9G = 2 — 1 Sebi PAE 38. 95 57, 696 2, 247 56, 573 642, 357 11,428 
74 De 7 a IE Sa) | ek 2 42. 74 55, 449 2, 370 54, 264 585, 784 10. 56 
eh meee VAN WR ene FAO Blt 46. 96 53, 079 2, 493 51, 833 531, 520 10. 01 
eos SAT OUR hb ee BR 51. 63 50, 586 2: 612 49, 280 479, 687 9. 48 
ae 7 (ee ee 0 ee oe es Ce 56. 79 47, 974 2, 724 46, 612 430, 407 8. 97 
ees a LI Bb OS AD 62. 43 45, 250 2, 825 43, 838 383, 795 8. 48 
yet) 4s eee eee. ROU RR AS 68. 56 42, 425 2, 909 40, 971 339, 957 8. O01 
Osi ean 22 ee ROU d de eB Rd 75. 19 39, 516 2, 971 38, 031 298, 986 7. 57 
dee on ae Se BOB Bo Ay DRO) Sle. , ~ 4 82. 33 36, 545 3, 009 35, 041 260, 955 7.14 
7GEL CR ee ep ee ee ee 89. 97 33, 536 37 OL7 32, 027 225, 914 6. 74 
PO SO Bee eA OH oO BGE Bo TES SR eh 98. 14 30, 519 2, 995 29, 022 193, 887 6. 35 
Sates oe eee see ot Oke ee 8 106. 87 27, 524 2, 942 26, 053 164, 865 5. 99 
(ES pS ae eee 2) YN ee ee © 116. 18 24, 582 2, 856 23, 154 138, 812 5. 65 
fro ed 5-05) OT B.-A A 126. 09 21, 726 2, 739 20, 357 115, 658 5. 32 
ea an) Kee he FOGR be) NOR FR | 136. 62 18, 987 2, 594 17, 690 95, 301 5. 02 
Seo pes et 2 BAR nb) yer 2 SS Bee, | 147. 72 16, 393 2,421 15, 182 77, 611 4473 
C2 ees Ot Do Se Oe ee 159. 32 | _ 13, 972 2, 226 12, 859 62, 429 4, 47 
ROS 2 <> At wee SEN 6b 3) -b BR MW 171. 38 11, 746 2,013 10, 739 49, 570 4, 22 
SAAS =e A> ced Pe yO, Gees or EG. AL 183. 83 9, 733 1, 790 8, 838 38, 831 3. 99 
CSE RO eee BLN LIS Eo) RE OU Od 196. 61 7, 943 1, 561 7, 163 29, 993 3. 78 
BOO) ve =e Sid POI SRB) SEO AN 209. 67 6, 382 1, 338 be 712 22, 830 3. 58 
Clie eel bbe me 4 Re 222. 96 5, 044 1,125 4, 482 17, 118 3. 39 
Og ~ ena SOD ERS hes bo op RU A A 236. 44 3, 919 927 3, 456 12, 636 3422 
SO ore + 44 TADS 8 A ew 250. 05 2, 992 748 2, 618 9, 180 3. 07 
aA eos 48S LOR A A) OR AR 263. 53 2, 244 591 1, 948 6, 562 2. 92 
ASO raves at GON Ry Re). A BI 276. 92 1, 653 458 1, 424 4, 614 2.79 
Ot ae Sy ae ae RDS Re 290. 19 1, 195 347 1, 022 3, 190 2. 67 
(i ((oi) (ee ee) Tt ee eee 303. 27 848 257 720 2, 168 2. 56 
aortas tere < se BAS GANT. 2s Be pf 316. 13 591 187 497 1, 448 2. 45 
98-99________ y= ip ol Se ae | WY ER ae 328. 79 404 133 338 951 2. 35 
CO SI00 =) «+8 OUR Beh 524 VEE A 341. 27 271 92 225 613 2296 
HOGS O1 3 4S) OFS 2a Te me 353. 68 179 63 147 388 lig. 
AES OR a as AUS Re fn RIS RR 366. 19 116 43 94 241 2. 09 
PATO Sk SN BOO NG $. Ss A Sed 379, 03 73 28 60 147 2. 00 
ol 422) bo DM ROS os ERR BR oo 392. 49 45 17 36 87 1. 92 
OG es 2 PE ME Bt) PO A os 406. 91 28 12 22 51 1. 83 
Osa OG 22s) 2) ae Ge EP OR 422. 58 16 7 tS 29 1. 75 
HOG=I0 Teas 29 OI) Sieh. 4 AOA Ae. 439. 78 9 4 8 16 1. 67 
TOT =1OS Soa S54 e205 2. eT Rise , 458. 69 5 2 4 8 1; 58 
TO S—1 OOS. Rn fo  AE PO 479, 41 3 2 2 4 1. 49 
PGS OR ~ =e Oe A RE RE 501. 93 1 0 1 2 1. 41 
12 COS bh ee jie. See 526, 10 1 1 1 1 1. 33 








Nore.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual] conditions. 


32 UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 


TasBLE 4.—Lire TasBLe ror ToTaL WHITES IN THE UNITED Srates: 1939-1941 


YEAR OF AGE pie tee ks OF 100,000 BORN ALIVE STATIONARY POPULATION pV EEA GE YU LURE 









































RATE LIFETIME 

Number dying Number living | Number dying =) eh ng rer 

: : per 1,000 alive a aetandie oft se aaren In year of age and | ,,,0: Years 
Period of life between two exact ages stated at beginning re ir 6! a =e at : he In year of age all later years ete eeanning 0 

year of age 

(1) (2) (3) (4) (5) (6) (7) 

ztort+l 1,000gz i dz Dz ot ee é, 
OS1ge =: ST. APACE Sc BRE ties 43. 15 100, 000 4, 315 96, 354 6, 492, 419 64. 92 
(SO SE ARS ee 0 Se Se oe 4. 60 95, 685 440 95, 425 6, 396, 065 66. 84 
DEO os 1 tees Stage bf ob Stee af 2. 43 95, 245 231 95, 123 6, 300, 640 66. 15 
Beda pi: 7 Beh oe Le: 1 Oe ee eee 176 95, 014 167 94, 927 6, 205, 517 65. 31 
MADE Apa ES ee eee 1, 41 94, 847 134 94, 777 6, 110, 590 64. 43 
Bebe! 2 Atan eh P eee pe 1. 24 94, 713 118 94, 654 6, 015, 813 63. 52 
G2 7At oo DSR Sa EO ot Ne ee eee 1. 10 94, 595 104 94, 543 5, 921, 159 62. 59 
PEE 2 oo. DE SY Ss a ae eee © 1, 00 94, 491 94 94, 444 5, 826, 616 61. 66 
BeOee 8) a BPR EE De pe ee . 92 94, 397 87 94, 353 5, 732, 172 60. 72 
OS LOR 8 eR OS ROC ie We ee ioe . 87 94, 310 | 82 94, 269 5, 637, 819 59. 78 
10-142... _- BAR ORE) Sen 2h . 85 94, 228 81 94, 187 5, 548, 550 58. 83 
gD aee On 55 pie SR . 86 94, 147 81 94, 107 5, 449, 363 57. 88 
a1} <1, BSG Sys: oo SOE 2 Ss . 89 94, 066 83 94, 025 5, 855, 256 56. 93 
ASS A es eh Ee ae oe . 96 93, 983 91 93, 937 5, 261, 231 55. 98 
13 5.-3-- 26 Ga Se? eT ee ee 1.07 93, 892 100 93, 842 5, 167, 294 55. 03 
$56. 22 ct ae: DA Ee eee 2 1, 20 93, 792 113 93, 735 5, 073, 452 54. 09 
NGS 3S BA ae ee eee 1. 33 93, 679 124 93, 617 4, 979, 717 53. 16 
W218. S222 oo WSR OR 2 be eee oe 1. 45 93, 555 136 93, 487 4, 886, 100 52. 23 
1S ol OO NN eg ot RE ay Saag 1. 56 93, 419 146 93, 347 4, 792, 613 51. 80 
9-00 oS ADS. Dain ic oy eee ee 1. 67 93, 273 156 93, 195 4, 699, 266 50. 38 
20221 ote es eRe De hs Se Oe Oe 118 93, 117 166 93, 034 4, 606, 071 49, 47 
QNO9 2 oS ER Ae Ge oe 1. 88 92, 951 175 92, 864 4, 513, 037 48. 55 
TERE Sie A TA ot ER Se 197 92, 776 182 92,685 |- 4, 420,173 47. 64 
a OA eck a eee et, © 4s 0 2. 03 92, 594 189 92, 499 4, 327, 488 | ° 46. 74 
45 a ee ee Oe ae 2. 08 92, 405 . 192 92, 310 4, 234, 989 45. 83 
2506 j2 2s ee is SY BIRR Te ae 2. 12 92, 213 195 92, 115 4, 142, 679 -44, 92 
| i) Ny ie ae Ba Seow Ey SAR * ck Parte a OE 28 eae SR 2. 16 92, 018 199 91, 919 4, 050, 564 44, 02 
Das PET eae g nae, See tet 9 agape Wats Pine) Ee 2. 23 91, 819 204 rile wiakeg 3, 958, 645 43. 11 
DS 270 Se a eR eee 2. 30 91, 615 212 91, 509 3, 866, 928 42, 21 
D023 (te RO Se 2. 39 91, 403 218 91, 294 8, 775, 419 41. 31 
S033 1.22 oo Behe Gibb es a ees 2. 49 91, 185 228 91, 071 3, 684, 125 40. 40 
OD) ee ST io. Ce ee See 2. 60 90, 957 236 90, 839 3, 598, 054 39. 50 
BIO 8b nh SR) eee 2. 73 90, 721 248 90, 597 3, 502, 215 38. 60 
Oaso4 ee ee Re ors NE eee 2. 87 90, 473 259 90, 343 3, 411, 618 BY eval 
B43 hee Ct RR As ae ay eee 3. 03 90, 214 273 90, 077 3, 321, 275 36. 82 
85-3868 RE RES ne a eg 3. 20 89, 941 288 89, 797 3, 231, 198 35. 93 
SO 38i as. Coe, ete ine 3. 40 89, 653 305 89, 500 3, 141, 401 35. 04 
sy aot. med Ort iat Gaeta oa 2 > BN ee 3. 61 89, 348 322 89, 187 3, 051, 901 34. 16 
38-230 82 1 SE Ree a ae ee ene 3. 85 89, 026 343 88, 855 2, 962, 714 33. 28 
BO-SA025 Shes OC yen eis Sa ee ee 4.11 88, 683 365 88, 501 2, 873, 859 32. 41 
A041 Ae AOR Ss ee See eo see 4. 41 88, 318 389 88, 123 2, 785, 358 31. 54 
Mth D 0c > AE Se SY Ie ee 4. 74 87, 929 416 87, 721 2, 697, 235 30. 68 
“EY, ARE Re «5? ord Wg ee aad aS) ed a eS Del: 87, 5138 447 87, 289 2, 609, 514 29. 82 
AR SAA 2 Se Seb ee > ee ee ee 5. 52 87, 066 480 86, 826 2, 522, 225 28. 97 
AAAS oe oe Re A Oe ee 5. 97 86, 586 517 86, 327 2, 485, 399 28. 13 
BAG Bee oe VS ie ee 6. 46 86, 069 557 85, 791 2, 349, 072 27. 29 
eA fk tS os SE Ps 2 Se A ed eed 7. 00 85, 512 598 85, 213 2, 268, 281 26. 47 
Lio ea enn 2S YS Se meen. a BAAR yb 7. 59 84, 914 645 84, 591 2, 178, 068 25. 65 
LEAD fos ae Ne A pe Ae ly ese ee Re 8. 22 84, 269 693 83, 923 2, 093, 477 24. 84 
DO rea et ASR ee re ee ee 8. 90 83, 576 743 83, 204 2, 009, 554 24, 04 
ai) eee ee. ee Repeats Si! cd) Ae 9. 64 82, 833 799 82, 4384 1, 926, 350 23. 26 
Dl 225. ye i ER fee AO SR ee a 10. 45 82, 034 857 81, 605 1, 848, 916 22. 48 
Dae, Ra Bey SS se SS eee gas pes 11. 32 81, 177 919 80, 717 1, 762, 311 21. 71 
G5 Wee Ce a Some CL eS OSES Pele loot 12. 28 80, 258 985 79, 766 1, 681, 594 20. 95 
14: Fob Li) eae ee) See alae Or eRe ieee Se eee ke Ae 13. 31 79, 273 1, 055 78, 745 1, 601, 828 20. 21 
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YEAR OF AGE 








Period of life between two exact ages stated 


MORTALITY 
RATE 


Number dying 

per 1,000 alive 

at beginning of 
year of age 


ztoz+1 


SS 








224. 
238. 


267. 
282. 
297. 


312. 
328. 
343. 
358. 
373. 


388. 
402. 
417. 
431. 
444. 


458. 
470. 
482, 
494, 





OF 100,000 BORN ALIVE 


Number living 








Number dying 


STATIONARY POPULATION 























In year of age and 


oe ane of permet In year of age all later years 
(3) (4) (5) (6) 
Tz dz Lz T's 
78, 218 1, 129 77, 653 1, 523, 083 
77, 089 1, 205 76, 487 1, 445, 430 
75, 884 1, 284 75, 242 1, 368, 943 
74, 600 1, 365 73, 918 1, 293, 701 
73, 235 1, 450 72, 510 1, 219, 783 
71, 785 1, 536 71, 017 1, 147, 273 
70, 249 1, 624 69, 437 1, 076, 256 
68, 625 1, 715 67,767 | ° 1,006, 819 
66, 910 1, 807 66, 007 939, 052 
65, 108 1, 902 64, 151 873, 045 
63, 201 2, 000 62, 201 808, 894 
61, 201 2,101 60, 150 746, 693 
59, 100 2, 206 57, 997 686, 543 
56, 894 2. 311 55, 739 628, 546 
54, 583 2, 418 53, 374 572, 807 
52, 165 2, 524 50, 903 519, 433 
49, 641 2, 626 48, 328 468, 530 
47, 015 a4 | 45, 654 420, 202 
44, 294 2, 807 42, 890 374, 548 
41, 487 2, 877 40, 049 331, 658 
38, 610 2, 927 37, 146 291, 609 
35, 683 2, 955 34, 206 254, 463 
32, 728 2, 956 31, 249 220, 257 
29, 772 2, 927 28, 309 189, 008 
26, 845 2, 869 25, 410 160, 699 
23, 976 20751 22, 585 135, 289 
21,195 2, 665 19, 863 112, 704 
18, 5380 2, 522 17, 268 92, 841 
16, 008 2, 356 14, 830 75, 573 
13, 652 . 2,169 12, 568 60, 743 
11, 483 1, 964 10, 500 48, 175 
9, 519 1, 750 8, 644 37, 675 
7, 769 1, 531 7, 003 29, 031 
6, 238 1, 314 5, 581 22, 028 
4, 924 1, 105 4, 372 16, 447 
3, 819 912 3, 363 12, 075 
2, 907 736 2, 539 8, 712 
a 171 582 1, 880 6, 173 
1, 589 449 1, 364 4, 293 
1, 140 339 971 2, 929 
801 251 675 1, 958 
550 180 460 1, 283 
370 127 306 823 
243 87 199 lyre 
156 58 127 318 
98 38 79 191 
60 24 48 112 
36 15 28 64 
PAL 9 16 36 
12 5 9 20 
di 3 5 11 
4 2 3 6 
2 1 2 3 
1 1 1 1 
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AVERAGE FUTURE 
LIFETIME 


Average number 
of years of 
life remaining 
at beginning of 
year of age 


(7) 





° 


Ce 





Nortr.—Rates of mortality at ages above 92 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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MORTALITY 


YEAR OF AGE RATE 





Number dying 


Period of life between two exact ages stated per 1,000 alive 








at beginning of 


OF 100,000 BORN ALIVE 





Number living 
at beginning of 





























year of age year of age 
() (2) (3) 
zx tozr+1 1,000gz lz 
OSes ee es ea ae cu pees ee 48, 12 100, 000 
ey EER Sova pene per ies OS et 4, 87 95, 188 
7 ps eh Oh ea ee oh LS Oe 2. 65 94, 724 
Ae Snel Jon ae ee nn bee een 1. 90 94, 474 
Dobie oo... dae eee. <> bee oe 1, 53 94, 295 
BAGic. ac tk awe Bee od. ee en ee 1. 38 94, 150 
as CE Seth eae eS 124 94, 020 
| te ie Bee ie NE ie Se SS ee 1,14 93, 904 
a a Se Sen OO ae mara fe (oR TEAS 1. 06 93, 796 
TG eS di Someone Clete Bo 1. 02 93, 697 
1OSAN to. 2S a ee eee 1. 00 93, 601 
P22 | 22 Oe ae eg De eee eee 1.01 93, 508 
WSS. os = le bes Se eee os 8 ee 1. 06 93, 413 
Lp 4 eS ot eee he ot See oe 1. 14 93, 314 
Ee aaa eo) bore oe eae 27 93, 208 
Ui G SS cer OE es)! pee. 5b eee ere 1, 43 93, 089 
Es ae nied Be AE a GET fe ee RIES 1. 58 92, 956 
iy BS eB Wai gh Mi ay Pepi has <6 Ne EO Eve? 92, 809 
LS =19. oS bate ee eine ees See 1. 86 92, 649 
T9202 foo kee te ee PS 1. 99 92, 477 
20321. o2c 2 ee ee tabs 3 SRR ea es So 2. 12 92, 293 
QN 22 3.2. 5 sie ee meet Gs Oe el eee ee 2. 23 92, 098 
DO 2Oe 23 cee ate Sehr ee eee 2. 32 91, 893 
DO OA 25. Teen ee ay ete erg S18 2. 38 91, 679 
Yak aia ae Se ES RN pada oe SS, 2,41 91, 461 
DLS) Ve amet de CA RRR: ere mene ontcn ly 22h 2. 43 91, 241 
SGOT ce thn ete eter) oct ware ne 2. 45 91, 019 
VAY for «eal ee (oP Ym peop aah ine Ome TL ae 2. 51 90, 796 
Aste) VES reeemigsy > ia 81 pe eas O68 Orem Oe 2. 59 90, 568 
7 Lees | ee ge Apr > rE, RT AL 2. 68 90, 334 
3028 lade 2 bs ateigeet ct eee ee 49 90, 092 
DBO oes yo Sains Sle Sok Se ee ee ee 2. 91 89, 841 
Sa SOc lS Faye ee a Oe ah ee 3. 06 89, 579 
BOpOLE ee * Pe Ngee 2 eee ayes 3. 23 89, 305 
Sa SB ce Min te Se on A 3. 42 89, 017 
DOTOOL. fui > Ame et le Fae eae 3. 63 -88, 713 
BO Ta Looe Wok ee ek a el elias 3. 87 88, 391 
Dl po. 2S t= Se eee ee ee ee ee 4.14 88, 049 
BOO Se oe A eed ee ee ae aN 4, 43 87, 685 
OA eh i eta << es Se eae on ae 4. 76 87, 296 
BO Ei. eg aoe eh ee eS 5. 13 86, 880 
RS SE Ee oe + eee ee ee 5. 54 86, 434 
52 1 ee cee ee og NC ee Pint aS 6. 00 85, 955 
BATA} 2 DS ee Sos! ad eee Se 6. 50 85, 440 
CHL 1 eee Beige Pa ee Sel OP ae eels oe 7. 06 84, 885 
A et Oe (oS. ins SAE Ie Sareea a Se aes Ee eee 7. 66 84, 285 
BO tots): ieee 2 os A Se 8. 33 83, 639 
Piaf ee iS ow oer ight Oe OE de ee 9. 04 82, 943 
ht ee So RE ges Bie 9. 81 82, 193 
BO ROU 56 Se 95 es isa abate dd eae ie at ae 10. 64 81, 387 
ON ee i se eo ee 11.55 80, 521 
i) Se ne ee Renee, eo Le ae ee) 12. 538 79, 591 
BO Stee ora oe. Ce ee 13. 60 78, 594 
Dig er a ee a ee 14. 76 77, 525 
Jeet): a a SENS ee ya ye bt Re ewe. | uy eed 16. 02 76, 380 

















Number dying 
during year 


4,812 


184 


195 
205 
214 
218 
220 


222 
223 
228 
234 
242 


251 
262 
274 
288 
304 


322 
342 
364 
389 
416 


446 
479 
515 
555 
600 


646 
696 
750 
806 
866 


930 
997 


1, 069 
1, 145 
1024 


STATIONARY POPULATION 


In year of age 





95, 913 
94, 914 
94) 592 
94) 381 


94, 219 


94, 085 
93, 962 
93, 850 
93, 747 
93, 649 


98, 554 
93, 460 
93, 364 
93, 261 
93, 148 


93, 023 
92, 882 
92, 729 
92, 563 
92, 385 


92, 195 
91, 996 
91, 785 
91, 571 
91, 351 


91, 130 
90, 908 
90, 682 
90, 451 
90, 212 


89, 967 
89, 709 
89, 443 
89, 161 
88, 865 


88, 552 
88, 220 
87, 867 
87, 490 
87, 088 


86, 657 
86, 195 
85, 698 
85, 162 
84, 585 


83, 962 
83, 292 
82, 568 
81, 790 
80, 954 


80, 056 
79, 092 
78, 059 
76, 953 
75, 768 





AVERAGE FUTURE 
LIFETIME 








Average number 
of years of 
life remaining 
at beginning of 


In year of age and 
all later years 











year of age 
(6) (7) 
T. é, 
6, 281, 188 62. 81 
6, 185, 275 64. 98 
6, 090, 361 64. 30 
5, 995, 769 63. 46 
5, 901, 388 62. 58 
5, 807, 169 61. 68 
5, 718, 084 60. 76 
5, 619, 122 59. 84 
5, 525, 272 | . 58. 91 
5, 431, 525 57. 97 
5, 337, 876 57. 03 
5, 244, 322 56. 08 
5, 150, 862 55. 14 
5, 057, 498 54. 20 
4, 964, 237 53, 26 
4, 871, 089 52. 33 
4, 778, 066 51. 40 
4, 685, 184 50. 48 
4, 592, 455 49,57 
4, 499, 892 48. 66 
4, 407, 507 47. 76 
4, 315, 312 46, 86 
4, 223, 316 45. 96 
4, 131, 531 45. 07 
4, 039, 960 44.17 
3, 948, 609 43. 28 
3, 857, 479 42, 38 
3, 766, 571 41, 48 
3, 675, 889 40. 59 
3, 585, 438 39. 69 
3, 495, 226 38. 80 
3, 405, 259 37. 90 
3, 315, 550 37. 01 
352206, LO7 36. 12 
3, 136, 946 35. 24 
3, 048, 081 34. 36 
2, 959, 529 33. 48 
2, 871, 309 32. 61 
2, 783, 442 31. 74 
2, 695, 952 30. 88 
2, 608, 864 30. 03 
2, 522, 207 29. 18 
2, 436, 012 28, 34 
2, 350, 314 27. 51 
2, 265, 152 26. 69 
2, 180, 567 25. 87 
2, 096, 605 25. 07 
2, 013, 313 24. 27 
1, 930, 745 23. 49 
1, 848, 955 na Pe. 
1, 768, 001 21. 96 
1, 687, 945 vy fee A 
1, 608, 853 20. 47 
1, 530, 794 19. 75 
1, 453, 841 19. 03 
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YEAR OF AGE 











MORTALITY 
RATE 





Number dying 
per 1,000 alive 
at beginning of 


OF 100,000 BORN ALIVE 


Number living 
at beginning of 





Number dying 
during year 
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STATIONARY POPULATION 


In year of age 


AVERAGE FUTURE 
LIFETIME 


In year of age and 
all later years 


Average number 
_ of years of 
life remaining 












































year of age year of age of age a of 
(1) (2) (3) (4) (5) (6) (7) 
xtox+l 1,000qz lz dy Lz Tz é, 

Boe O 2 NBR BOT. CE OR ie 8 5 t Wiss 75, 156 1, 305 74, 504 1, 378, 073 18. 34 
Lda eee eas ae SN Sect Be Re es ee 18. 81 718, 851 1, 390 73, 156 1, 303, 569 WE.G5 
eee 2 ve RE Bee A PPeN AD 8: 20. 34 72, 461 1, 473 71, 724 1, 230, 413 16. 98 
Poo os) BOR Nb oe ae FO 2 21. 95 70, 988 1, 558 70, 209 1, 158, 689 16. 32 
DO eO0 S52 eee SRE Aor SAR Aho 23. 66 69, 480 1, 643 68, 609 1, 088, 480 15. 68 
renee et eee RS A) ae SO eS 25. 48 67, 787 1,727 66, 923 1, 019, 871 15;.05 
On == 2 4 BAR DSS RAE Mey Bik, 43 66, 060 1, 813 65, 153 952, 948 14. 43 
L2G) a I hy NEES) bMS eas Oe Sa § JP | 29. 52 64, 247 1, 896 63, 299 887, 795 13. 82 
pee Se ARE ERO A) Bae ee Blea Te 62, 351 1, 981 61, 361 824, 496 13. 22 
cos NE Me ot RRL OS 34. 20 60, 370 2, 065 59, 337 763, 185 12. 64 
oO 22 et WIR BTe A RR Re 8 36. 85 58, 305 2, 148 57, 232 703, 798 12507 
O02 Cl ae Se OR SS ape Cs ee ee 2” 39. 75 56; 157 2, 232 55, 041 646, 566 apa 
(1/1 t CER es 3 To 5 ieee | | 42. 93 538, 925 2, 315 52, 767 591, 525 10. 97 
Bn Fo Ch So, >) hy eee ae 1, 2 46. 43 51, 610 2, 396 50, 412 538, 758 10. 44 
AGS 7A US ee Ee dS a ee ee 50. 28 49, 214 2,475 47, 976 488, 346 9, 92 
Pi Sos At OS. Se RAR Ee Lies 54. 54 46, 739 2, 549 45, 465 440, 370 9. 42 
(Aes ge, Se BE | OPC es ae | 59. 24 44, 190 2, 618 42, 881 394, 905 8. 94 
Noeiocess 4 Messe toe woh ee eee 64. 43 41, 572 2, 678 40, 233 352, 024 8. 47 
Ci INSEE sei OF 0 ie) SEM a a SD | 70. 14 38, 894 2, 728 37, 530 311, 791 8. 02 
Amos. 4 SES wR ses BEB! SE): 7 F 16.37 36, 166 2, 762 34, 784 274, 261 7. 58 
WOa(Os2 cca Pk eV EAD ee SUSU eee 83. 13 33, 404 2,777 32, 016 239, 477 fess 
(LO SSS By A 0 Sat SY A ee es ee St 90. 40 30, 627 2, 769 29, 2438 207, 461 Oe Vat 
ie See Why Rey fs Be eee” | See 98. 18 27, 858 2, 735 26, 490 178, 218 6. 40 
ROO eo ee DE Ti Be ol EE RB 106. 47 25, 123 27675 23, 786 151, 728 6. 04 
WOU hel ae oe Dk ER Beh. ae 115. 30 22, 448 2, 588 21, 155 127, 942 5. 70 
We Oleee goes 22s, Bc I 124. 71 19, 860 2,477 18, 621 106, 787 5. 38 
Silom ae ee te SA Bee op RE NPs es 134. 72 17, 383 2, 341 16, 213 88, 166 5. 07 
Sea Sores es See la Bee 2 RN Se sk 145. 37 15, 042 2, 187 13, 948 71, 953 4. 78 
Boao e are eee PMO Bo. 2 DAR OR 3) 156. 68 12, 855 2, 014 11, 848 58, 005 4. 51 
Soop 2 Se EN ee. 2. Wot Bie SP Ue 168. 59 10, 841 1, 828 9, 927 46, 157 4, 26 
Sms OL era Sa oeees SES el Bed 181. 04 9, 013 1, 631 8, 198 36, 230 4, 02 
SOaS (exe. 3-87 ee we 8 DOO 2 os 193. 95 7, 382 . 1, 432 6, 665 28, 032 3. 80 
OimoS saa ad 4 Pee Ea eso Be A Se 207. 27 5, 950 1, 233 5, 334 21, 367 3. 59 
‘ok coos eae Oe 0 | y'5 BOY EN: Be Peeters Set 7) Oe LE es 220. 91 4,717 1, 042 4,195 16, 033 3. 40 
SURUUIe Lo Bs SO ees es ol Sie AR ce! 234. 82 3, 675 863 3, 244 11, 838 3. 22 
DOS se BUTS ee hs a hg AN AAR 9g. he: 248. 94 2, 812 700 2, 461 8, 594 3. 06 
0 0 aie eae Co ie Sg 2 Sere Se SS Os La 263. 22 2,112 556 1, 834 6, 133 2. 90 
O70 ores 5 ARR OES EB - t Bit 3 277. 60 1, 556 432 1, 340 4, 299 2. 76 
oeudets - BOE apie. ee et 292. 02 1, 124 328 960 2, 959 2. 63 
9490 =. BALERS ee ULE. 2) SEL 306. 42 796 244 674 1, 999 2. 51 
95-96). 52 255 eae week 320. 76 552 177 464 1, 325 2. 40 
OGa0 = econ 4S ee wees Sat. BOS. AR rE 334. 96 375 126 312 861 2. 30 
Oi -oren ss 2 abe ie es Oe eee 348. 98 249 87 205 549 2. 20 
SOO wes ee LEN oe ee I Pe 362. 75 162 59 133 344 2. 12 
O9AL00.. .2= 2 See Se a8 eo hs Ee Se 376. 23 103 38 84 211 2. 04 
Ms Oty 5.4 PEO LNG Aen UR eke) 389. 35 65 26 52 127 1. 96 
DO Reet O 222. ee Gee a BAS ele 402. 05 39 15 32 75 1. 90 
WOSelO0o.-2- aes SUOn WS . <- Die t 414, 29 24 10 18 43 1. 84 
ICO 33 bY Dae OS ES bs raat aoe ek a 425. 99 14 6 11 25 1. 78 
PO Seri pee tak 5 See EE oh cca SE et, We oe es 437. 12 8 4 6 14 1. 73 
NOG=1 OG eg cee a) Ae. a Bd 447. 60 4 2 4 8 1. 68 
NOG =O Uae 42ers Sees 8 A ge 457. 38 2 1 2 4 1. 64 
HOTLOG Ss oe ree re ht oh SS See 466. 40 1 0 1 2 1, 61 
TOS=1092 5-7 eee aed oe at WANE Los 474. 62 1 1 1 1 1. 57 





NotE.—Rates of mortality at ages above 92 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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YEAR OF AGE ame eel 
Number dying 
Period of life between two exact ages stated vee a 
year of age 
(1) (2) 
ztozr+1 1,000qz 

Oa TR SAA A tet ae = iy ee ie See 37. 89 
4 A alte ec ee | te ie te 4, 32 
Dae SS Res Re ee 2; 20 
Ae ot ET GES ee A AR LE eG 
Ae tye Sa OO = 6 RGU 4a 5 5 < SU ae ae 1. 28 
Orta eh et Ee SE Se eee eee 1. 10 
Gate ot 5 A SOR SDE 5S AEG ROR Eas 1 . 96 
i- Se es - CUA Sere on ee ear ae oo 
5 — OA OS 32 ER Pas tol A Se ee Rp 
Gt Se eee tee ce tae ee a 
LORE oo Sa 8 GE eS Se, See ae ee . 70 
HED Foe & AE a eee eee A . 70 
POS aL 2k PSG Se yEU Oe A eer eee ef lP4 
TS SAS co. 3 ORS AR ere Se Pee ae eee sie 
TASH Se = SO egies ee Vee els . 86 
P5EL GE: ee Bt SE OR ae Se . 96 
VOESLT 2c See or eee Be 1. 07 
L218 220 SS Ee ee See idee ee Se 6 ne 
18=19 SL AEN pee SS ee eee 1. 26 
19-2022... 3 PES Se Oe ae See 1. 36 
20—21GS: 2 een ee Oe 1. 45 
21220 22s er TOR ee ee ie ay 
D8 =) IO ER MS iy ee OR ie ee eed 1. 62 
Q3—DAL ES oN Ae Paredes Be es ee eee es 1. 70 
DARD Hoe er Oe eee Pee ee 1. 76 
25-26 ee ET 8 ee ee 1. 82 
26-27 So. SIE ee Ser ES aS ae oe 1. 88 
F728 Toe Ae Se. 2.) Se ee BIS Ss 1. 95 
DS=29. Maree set fee OG Co Oe eee ee 2. 03 
29230 Cea tL REO Ee Se ee eee eee 2.11 
3023123 Seles Si ie eee 2. 20 
$1232. JES 3 eee BE ee eee See 2. 30 
D200 gat ee ae ee 2. 40 
SOTO hse ow re 2 BB ee ee ee 2. 52 
3 7: sf ee aiely Eiko se Wee ee rane Lee 2 Ps Sher in HL 2. 64 
S50 Jae eh, BE ee eee eee eae 3 2. 78 
S653 738s: ARERR UES hee Ee se os 2. 92 
BY C251, pm Gp Wy ear amen at 30 Gn Ben yee, 3. 09 
SOTO) Res Min ee | 2s “ee AS oN 3. 26 
390340 222 Seto eee Seite: aye oes 3. 46 
AQa4 12> PS wees he ey oe ee ee 3. 68 
Bl eAD se POS We aR ee nae 3. 93 
A BAS on = = ee ee ee eee Se 4, 20 
AS aA 2 Se RIAD & OPP oe Pat ee ae 4. 51 
AARA te! Se eee tek ih op een aor ors 4. 85 
21 Ya 27 GN cae iy 3, Ue ss Gas ie 2 Ti 5. 23 
YN Ges 2 by fe ce OS Ua a Aarts BE, Soe ayer. 5. 64 
eA tat STE. eR kee G2 Sh Ee 6. 08 
ASO ete erg Hee ee Cl Re ECE eed 6. 55 
AOL ste ti. NERS ee Ee cate eee ae 7. 06 
BOs oes oe) OE ead a Se eae a ey (6 
Glan Zee ee eS eh ey ee ee ee 8. 22 
SACS ys Pte le ps (Mp ad 0 a ee epee Oe Ta Sg 8. 88 
DOSS oo oe ae a et 2 eee ee 9. 61 
BaD ee Sion See oe eS ee alee eee 10. 40 











OF 100,000 BORN ALIVE 


Ee 


Number living 
at beginning of 


year of age 


100, 000 
96, 211 
95, 796 
95, 585 
95, 431 


95, 309 
95, 203 
95, 112 
95, 032 
94, 958 


94, 890 
94, 824 
94, 758 
94, 689 
94, 616 


94, 534 
94, 443 
94, 342 
94, 231 
94,112 


93, 984 
93, 848 
93, 703 
93, 551 
93, 392 


93, 228 
93, 059 
92, 884 
92, 703 
92, 515 


92, 320 
92, 116 
91, 904 
91, 684 
91, 453 


91, 211 
90, 958 
90, 692 
90, 412 
90, 117 


89, 805 
89, 475 
89, 123 
88, 749 
88, 349 


87, 920 
87, 460 
86, 967 
86, 439 
85, 873 


85, 267 
84. 617 
83, 922 
83, 176 
82, 377 


Number dying 


during y 
of age 


(4) 


dz 








STATIONARY POPULATION 


In year of age and 





ea In year ofage all later years 
(5) (6) 
Lz Tx 
789 96, 822 6, 728, 965 
415 95, 966 6, 632, 143 
211 95, 684 6, 536, 177 
154 95, 505 6, 440, 493 
122 95, 367 6, 344, 988 
106 95, 256 6, 249, 621 
91 95, 158 6, 154, 365 
80 95, 072 6, 059, 207 
74 94, 995 5, 964, 135 
68 94, 924 5, 869, 140 
66 94, 857 5, 774, 216 
66 94, 791 5, 679, 359 
69 94, 723 5, 584, 568 
73 94, 653 5, 489, 845 
82 94, 575 5, 395, 192 
91 94, 489 5, 300, 617 
101 94, 392 5, 206, 128 
111 94, 287 5, 111, 736 
119 94, 172 5, 017, 449 
128 94, 048 4, 923, 277 
136 93, 916 4, 829, 229 
145 93, 776 4, 735, 313 
152 93, 627 4, 641, 537 
159 93, 472 4, 547, 910 
164 93, 310 4, 454, 438 
169 93, 144 4, 361, 128 
175 92, 972 4, 267, 984 
181 92, 793 4,175, 012 
188 92, 610 4, 082, 219 
195 92, 417 3, 989, 609 
204 92, 218 3, 897, 192 
212 92, 010 3, 804, 974 
220 91, 794 3, 712, 964 
231 91, 568 3, 621, 170 
242 91, 332 3, 529, 602 
253 91, 085 3, 438, 270 
266 90, 825 3, 347, 185 
280 90, 552 3, 256, 360 
295 90, 265 3, 165, 808 
312 89, 961 3, 075, 543 
330 89, 640 2, 985, 582 
352 89, 299 2, 895, 942 
374 88, 936 2, 806, 643 
400 88, 549 2, 717, 707 
429 88, 134 2, 629, 158 
460 - 87, 690 2, 541, 024 
493 87, 214 2, 453, 334 
528 86, 703 2, 366, 120 
566 86, 156 2, 279, 417 
606 85, 570 2, 193, 261 
650 84, 942 2, 107, 691 
695 84, 269 2, 022, 749 
746 83, 549 1, 938, 480 
799 82, 777 1, 854, 931 
857 81, 948 1, 772, 154 


AVERAGE FUTURE 
LIFETIME 


Average number 
of years of 
life remaining 
at beginning of 
year of age 


(7) 
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7 
YEAR OF AGE pure te OF 100,000 BORN ALIVE STATIONARY POPULATION (pln fc ny 
Number dying N ite ; Average number 
: p f umber living | Number dying of years of 
Period of life between two exact ages stated per 1,000 alive | a+ beginning of during year In year ofage | MYearofageand | jis, Ai bi 


at beginning of year of age of age all later years at beginning of 
































“hcl iahes year of age 
(1) Ce (3) (4) (5) (6) (7) 
ttor+i 1,000¢2 is dz Te Ts és 
BOSOO ses Se See es TE Be. 2 1TA28 81, 520 919 81, 060 1, 690, 206 20a 
Ort oe Peas yd ARE 12. 24 80, 601 987 80, 108 1, 609, 146 19. 96 
ROO 8 a gS ye i IRON 8 13. 30 79, 614 1, 059 79, 084 1, 529, 038 19, 21 
OO oh ee aU A on 14. 46 78, 555 1, 126 77, 987 1, 449, 954 18. 46 
OO ee et IE) 96 A 8 15. 74 77, 419 1, 219 76, 809 13.) oGn WWE 
GOO teat SRP OSE 58h ok Ue 17. 14. 76, 200 1, 306 75, 547 1, 295, 158 17. 00 
OE? ae ae ee US Se 2 os ee So LL) ee 18. 67 74, 894 1, 399 74, 195 1, 219, 611 16, 28 
ae On ee ae o mV A ANE AR eS 20. 35 73, 495 1, 495 72, 748 1, 145, 416 15. 58 
e042 SOG OO ee St JIN AMR 22. 17 72, 000 1, 596 71, 202 1, 072, 668 14, 90 
a BSS Tae eee) 2 as 24, 19 70, 404 1, 703 69, 552 1, 001, 466 14. 22 
NSO ee ergs es gt RR oe) BA Ck 26. 43 68, 701 1, 816 67, 793 931, 914 13. 56 
ih ais CY pe ee eG ey Fat Py, eee Bed eee 28. 93 66, 885 1, 935 65, 918 864, 121 12. 92 
iGO nee se 27 SR EE hee BE Se. 31. 74 64, 950 2, 061 63, 920 798, 203 12. 29 
9 es I 9 Pt 34. 89 62, 889 2, 194 61, 791 734, 283 11. 68 
OO teers ee Le ee 38. 41 60, 695 2, 332 59, 529 672, 492 11. 08 
FAVES Gling SSP ees 0) O56 Be Ean Be Gb OO 9 See 42. 33 58, 363 2,470 57, 128 612, 963 10. 50 
MER PPR EE Oe EMS See re ies A No eee 46. 69 55, 893 2, 610 54, 588 555, 835 9, 94 
Toso OLA bbe Fo) Shh BAK 51. 50 53, 283 2, 744 51, 911 501, 247 9. 41 
UY 2 ae OURS bere eg a 2 eee OS ae og eee 56. 80 50, 539 2, 870 49, 104 449, 336 8. 89 
(2 Sy Gee le ae Bg 29 BS 3 2 ee dE 2 62. 59 47, 669 2, 984 46,177 400, 232 8. 40 
7 ORY (oy Lo ee Be 68. 89 44, 685 3, 078 43, 146 354, 055 7.92 
Cra LT he Os ENE Ld a oe 75. 69 41, 607 3, 149 40, 032 310, 909 7. 47 
Fh Ce ae ae es SLO ORE eS 83. 00 38, 458 3, 192 36, 862 270, 877 7. 04 
Y fhe nail (ct eee ee Cg eb a | La Sr 90. 83 35, 266 3, 203 33, 664 234, 015 6. 64 
es) ee tee ee en SE a 99. 21 32, 063 3, 181 30, 472 200, 351 baZo 
US Sp hE TE ong OO ao co eee 108. 19 28, 882 3, 125 27, 320 169, 879 5. 88 
S182 ree. at aU se or I Se 117. 80 25, 757 3, 034 24, 240 142, 559 5. 53 
cm gh ee EP ARNE ee PN Ae SS 128. 09 22, 723 2,911 21, 267. 118, 319 5. 21 
ope OE SS (1 Cee eae ae he ty eee 139. 06 19, 812 2, 755 18, 435 97, 052 4. 90 
ne SN ge Sk Se See ts 150. 70 17, 057 2, 570 15, 772 78, 617 4. 61 
OS en me gi 2 Ng? 2s ae eds Spe Rr Coe 162. 94 14, 487 2, 361 13, 306 62, 845 4. 34 
Ca ee ie en gD yee PAN Pe 2 ns 15d 12, 126 Zeek 11, 061 49, 539 4. 09 
eS) RM oa 2,9 TEAS | ee ts OU 2 ae 189. 02 9, 995 1, 889 9, 051 38, 478 3. 85 
ee a eRe eee gee 2 OS Ne 202. 76 8, 106 1, 644 7, 284 29, 427 3. 63 
SOHO eee VP ke Sik 4.1 Es 2 See 216. 90 6, 462 1, 401 5, 762 22, 143 3. 43 
UO LES fas coin de eS Coe ae eee aes ee Eee 231. 41 5, 061 eli 4,475 16, 381 3. 24 
Ry AO eet ck cs Peon aha Me Se hy elle PO ag Nee 246. 24 3, 890 958 3, 411 11, 906 3. 06 
ee, 5. eee Ph eee Se eee 261. 36 2, 932 f 766 2, 548 8, 495 2. 90 
O5— 0 tae esl ores AVA 2a ee od 276. 71 2, 166 600 1, 866 5, 947 2885 
TYE UNS S | SR ams NCEE Se: Sees Be? SS aE ool pene 292. 26 1, 566 457 1, 338 4, O81 2. 61 
AF ec sta, a In aa es bMS bd 8 FE 307. 96 1, 109 342 938 2, 743 2.47 
(Tae ip fae rd Ae Ah = Lael nk (2/9 Sie OA 2's CUP eee 323. 79 767 248 643 1, 805 Zap 
OWE = eee eee ee 339. 68 519 176 430 1, 162 2. 24 
ee ee ee ak eg br ae 355. 61 343 122 282 732 2. 14 
SOSL00 TES =o ae hee ae At 371. 52 221 82 180 450 2. 04 
TOG=10 lames 12» 5 Ae 8 en ee eee 387. 39 139 54 111 270 1. 95 
CUS Ea PE a a Sp Sie eae 9 92 8 2 ieee 403. 16 85 34 68 159 1. 87 
AZ Lee ee eee ak he I 418. 80 bil 22 40 91 Eno 
OA eh a, ee Se 2 re Lier ge 434. 27 29 12 24 Bk 1 ey 4 
TOS 5ae sl ae OS AR POA AA Fd 449, 51 17 8 12 26 1. 65 
10510682. 21-6 Soe EE ee et ot 464. 50 9 4 7 15 1. 59 
LOG=107 eS ta eek Pk Se eee ee 479. 19 5 2 4 8 L353 
TOF —=10S Hie kek ee 8 2 oe PR ke 493. 53 3 2 2 4 1. 47 
TOS SLOO I ater eee ee = 2) ees 507. 50 1 0 uf 2 1342 
WOGS DAO je PU ae be EA Ae 521. 04 1 1 1 1 TEE 











Note.—Rates of mortality at ages above 92 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages, Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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YEAR OF AGE races OF 100,000 BORN ALIVE STATIONARY POPULATION Se 
: Average number 
Number dying Niemi beativel Naber : : 
Period of life between two exact. ages stated at ine oct nt heeinning of during year P In year of age nae pine oy tite remaining, 
year of age year of age a 
() (2) (3) (4) (5) (6) (7) 
xtor+l 10009 le dz iB Te éz 

OSes 2 2 LO Bie ee Se es 74. 16 100, 000 7, 416 93, 960 5, 385, 044 GoeD 
101k. et BRE UR Td ee yee 8. 67 92, 584 803 92, 110 5, 291, 084 57.15 
BESM we = ee eee is a eee er aes 4. 02 91, 781 368 91, 586 5, 198, 974 56. 65 
cart Mili WFO SMES EK ee Be 2. 58 91, 413 237 91, 290 5, 107, 388 55. 87 
Beets ss a eS PR aay ae 2. 12 91, 176 193 91, 076 5, 016, 098 55. 02 
EGR Re Se a Se 1. 80 90, 983 164 90, 901 4, 925, 022 54, 13 
Ge fat 2 5. ee Ee A ee SS eee 1. 55 90, 819 140 90, 749 4, 834, 121 Dosteo 
oe... Jae Se Ree ee 1. 35 90, 679 123 90, 617 4,743, 372 52. 31 
SG) RRR 2 Td ee BRS po 1, 22 90, 556 111 90, 501 4, 652, 755 51. 38 
10: OR FOI Oe ae per Sa Az 90, 445 106 90, 392 4, 562, 254 50. 44 
S02) Ss ee ee. Pea es 1. 20 90, 339 109 90, 284 4, 471, 862 49. 50 
ESD SSE See oe Ea ae 1. 32 90, 230 119 90, 171 4, 381, 578 48. 56 
8 = ee Te ae al 1. 54 90, 111 139 90, 041 4, 291, 407 47. 62 
eld 2. Sere. Fe eee I ee 1. 88 89, 972 169 89, 888 4, 201, 366 46. 70 
WAS i. 2 Se: tee Ye ee Se 2. 36 89, 803 212 89, 696 4,111, 478 45. 78 
i406... 1. beeen WS Te Bol 89, 591 261 89, 461 4, 021, 782 44, 89 
$6207 Ee A 3. 47 89, 330 310 89, 175 3, 932, 321 44, 02 
US. 2: 4 no Pe 3. 97 89, 020 354 88, 843 3, 848, 146 43.17 
$819.5 ORR Le Pe ee 4, 44 88, 666 393 88, 470 3, 754, 303 42, 34 
19220. 2. 32 eh Soe ee Le ee ee ee 4,91 88, 273 434 88, 055 3, 665, 833 AHS 
2022 lec ae a ee eS DOr 87, 839 472 87, 603 3, 577, 778 40. 73 
PS? so ee BER. At Be ah ees DiS 87, 367 505 87, 115 3, 490, 175 39. 95 
YPN, ye Meee wy. eel) RE PS) Ge ee eS 6. 14 86, 862 533 86, 595 3, 403, 060 39. 18 
BOs Wo & ook ee ae el St Pe 6. 40 86, 329 553 86, 052 3, 316, 465 38. 42 
A Oat pee See ee BES Oe 6. 60 85, 776 566 85, 493 3, 230, 413 37. 66 
0G x. SOON ga pe ee Ae) 6. 76 85, 210 576 84, 922 3, 144, 920 36. 91 
Deo 2. de ee DAE. OR eS 6. 93 84, 634 586 84, 341 3, 059, 998 36. 16 
Bio on Pe Sth be ee ad 7.14 84, 048 600 83,747 | 2, 975, 657 35. 40 
gs2o le} BRO o-oo eg SS 7. 40 83, 448 618 83, 139 2, 891, 910 34. 66 
DOO URES tera a. oo.) LS ee ae a ee 7. 68 82, 830 636 82, 512 2, 808, 771 33. 91 
DOs Le tee. ee See + ok | AO RS ae 7. 97 82, 194 655 81, 867 2, 726, 259 Se lle 
loo sane Ee ee el ee TE ee 8. 30 81, 539 677 81, 201 2, 644, 392 32. 43 
RO eOO Re a Pe et Se 8. 66 80, 862 700 80, 512 2, 563, 191 als 70 
SO ros See eta Way ee See ae ns Le IS A ee ae 9. 05 80, 162 20 79, 799 2, 482, 679 30. 97 
Te ae 4 ee eee eT aN eee 9. 48 79, 437 754 79, 060 2, 402, 880 30. 25 
SOs 00S = oP Ae ee A Be ee 9, 94 78, 683 781 78, 293 2, 323, 820 29. 53 
SOHO ee a A ee Tad 10. 42 77, 902 812 77, 496 2, 245, 527 28. 83 
Bi eo O lap! 2e ee Ss on DR CR ee nl 10. 93 77, 090 842 76, 669 2, 168, 031 2S cue 
gch Ue! Oy | i ieee ey. Sn aad ee 11. 46 76, 248 874 75, 810 2, 091, 362 27. 43 
re Le ee A $7 i A Ss UM ee ne 12. 04 75, 374 908 74, 920 2, 015, 552 26, 74 
HORAN ee ONS”) Be 12. 68 74, 466 944 73, 994 1, 940, 632 26. 06 
igt) Ne oi TT Bag aA 13. 40 73, 522 985 73, 029 1, 866, 638 25. 39 
Oye ela ae as eens WS WS 2 oh 14,21 72, 537 1, 031 72, 022 1, 793, 609 24. 73 
7 TR DS 6h, RRS Eee GO eae 15. 15 71, 506 1, 083 70, 964 17212587 24. 08 
MUS OT SAN te OE ee 16, 18 70, 423 1, 139 69, 853 1, 650, 623 J. 23, 44 
Pepin cee soTtt WES. Se EE Ne 17. 30 69, 284 1, 199 68, 685 1, 580, 770 22, 82 
pet ie 3 RE eto Re eee 18. 49 68, 085 1, 259 67, 456 1, 512, 085 22. 21 
Tae oii aiked oo CRE St ety By CR ee 19. 73 66, 826 1, 318 66, 167 1, 444, 629 21. 62 
ATS Delpadiet Be rah iN eds of © atari 15 21. 00 65, 508 1, 376 64, 820 1, 378, 462 21. 04 
J. 81 | Oe Oa se a pee ate ST Rar Oe 22. 31 64, 132 1, 430 63, 417 1, 313, 642 20. 48 
[AOE Eke Se, re ek eC Se, OE eR oe 23. 65 62, 702 1, 483 61, 960 1, 250, 225 19. 94 
eso Dae 4 ee Se oie ge So RR 25. O1 61, 219 1, 5382 60, 453 1, 188, 265 19. 41 
DO Ose. AS Ne ees es oe ete Pee ee ee 26. 40 59, 687 1h anaes 58, 900 1 1276812 18. 90 
BO ase Lee oe a eee a ee eee 27. 80 58, 112 1, 616 57, 304 1, 068, 912 18. 39 
RA shi SS eet ee OL 8 ee en 29, 21 56, 496 1, 650 55, 670 1, 011, 608 17. 91 
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TABLE 7.—LIFE TABLE FOR ToTaL NEGROES IN THE UNITED States: 1939-1941—Continued 














YEAR OF AGE 





Period of life between two exact ages stated 


q) 





x tozr+1 





MORTALITY 
RATE 


OF 100,000 BORN ALIVE 























Number dying Nia eRn cin acm 
oor’ Meritect at He enane eine ae r 
year of age year of age of age 
(2) (3) (4) 
1,000gz lz dz 
30. 60 54, 846 1, 679 
31. 96 53, 167 1, 699 
23. 28 51, 468 {713 
34. 54 49, 755 IS 
By), (i) 48, 037 1, 719 
37. 00 46, 318 1, 714 
fos) 44, 604 1, 706 
39. 56 42, 898 1, 697 
40. 95 41, 201 1, 687 
42. 43 39, 514 e 1,676 
44. 00 37, 838 1, 665 
45. 67 36, 173 1, 652 
47, 44 34, 521 1, 638 
49. 34 32, 883 1, 622 
51. 41 31; 261 1, 607 
53. 71 29, 654 1, 593 
56. 32 28, 061 1, 580 
59. 29 26, 481 120 
62. 68 24, 911 1, 562 
66. 43 23, 349 TOL 
70. 49 21, 798 1, 536 
74. 81 20, 262 1, 516 
79. 31 18, 746 1, 487 
83. 95 17, 259 . 1,449 
88. 72 15, 810 1, 402 
93. 61 14, 408 1, 349 
98. 61 13, 059 1, 288 
1038. 71 iF lear ar al 1, 221 
108. 93 10, 550 1, 149 
114. 34 9, 401 1, 075 
120. O1 8, 326 999 
126. 03 VA 923 
132. 48 6, 404 849 
139. 51 5, 555 775 
147. 12 4, 780 7038 
155. 38 4,077 634 
164. 37 3, 443 566 
174. 14 2 S77 501 
184. 70 2, 376 439 
196. 19 1, 9387 380 
208. 68 Pe So. 325 
222. 22 1, 232 273 
236. 85 959 228 
252. 63 ial 184 
269. 58 547 148 
287. 45 399 115 
307. 15 284 87 
327. 79 197 65 
349. 68 132 46 
372. 80 86 32 
397. 13 54 ZA 
422. 63 33 14 
449, 24 19 9 
476. 94 10 5 
505. 68 5 2 
535. 48 3 2 
566. 42 1 0 
598. 66 | 1 




















STATIONARY POPULATION 


In year of age 


(5) 


Lz 








54, 007 
52, 318 
50, 611 
48, 896 
47, 178 


45, 461 
43, 751 
42, 050 
40, 358 
38, 675 


37, 006 
35, 347 
33, 702 
32, 072 
30, 457 


28, 858 
27, 271 
25, 695 
24, 130 
22, 574 


21, 030 
19, 504 
18, 002 
16, 535 
15, 109 


13: 735 
12, 415 
11, 161 
9, 976 
8, 864 


7, 826 
6, 865 
5, 980 
5, 167 
4, 429 


3, 760 
3, 161 
2, 627 
2, 156 
1, 748 


1, 395 


39 


AVERAGE FUTURE 
LIFETIME 





In year of age and 
all later years 





955, 938 
901, 931 
849, 613 
799, 002 
750, 106 


702, 928 
657, 467 
613, 716 
571, 666 
531, 308 


492, 633 
455, 627 
420, 280 
386, 578 
354, 506 


324, 049 
295, 191 
267, 920 
242, 225 
218, 095 


195, 521 
174, 491 
154, 987 
136, 985 
120, 450 


105, 341 
91, 608 
79, 193 
68, 032 
58, 056 


49, 192 
41, 366 
34, 501 
28, 521 
23, 354 


18, 925 
15, 165 
12, 004 
9, 377 
7, 221 


5, 473 
4, 078 
2, 983 
2, 138 
1, 499 


1, 026 
684 
443 
278 
169 


99 
56 
30 
15 

7 





— i CO 


Average number 
of years of 
life remaining 
at beginning of 
year of age 











PNNNN NNWHW WHR RAR ROM BMARANN NNwWM%M OS 


sss! 


—_— 





NorE.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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YEAR OF AGE 


Period of life between two exact ages stated 











MORTALITY 
RATE 





Number dying 

per 1,000 alive 

at beginning of 
year of age 





FRI CIOS Niet SS Se Sie NINE} 
ie) 
(02) 


e 
SOOM CMONNN NASP 
oo 
So 








OF 100,000 BORN ALIVE 


Number living 
at beginning of 
year of age 











100, 000 


91, 772 
90, 912 
90, 520 
90, 276 


90, 082 
89, 914 
89, 767 
89, 635 
89, 512 


89, 393 
89, 270 
89, 137 
88, 988 
88, 815 


88, 610 
88, 368 
88, 085 
87, 760 
87, 389 


86, 968 
86, 494 
85, 974 
85, 416 
84, 831 


84, 227 
83, 610 
82, 979 
82, 332 
81, 665 


80, 979 
80, 273 
79, 545 
78, 796 
78, 021 


77, 221 
76, 394 
75, 588 
74, 651 
73, 733 


72, 780 
71, 788 
70, 755 
69, 673 
68, 538 


67, 346 
66, 094 
64, 781 
63, 409 
61, 979 


60, 495 
58, 961 
57, 382 
55, 762 
54, 108 











Number dying 
during year 


8, 228 


194 


168 
147 
132 
123 
119 


123 
1338 
149 
173 
205 


242 
283 
325 
371 
421 


474 
520 
558 
585 
604 


617 
631 
647 
667 
686 


706 
728 
749 
775 
800 


827 
856 
887 
918 
953 


992 


1, 033 
1, 082 
1, 135 
1, 192 


1, 252 
1, 313 
1, 372 
1, 430 
1, 484 


1, 534 
1, 579 
1, 620 
1, 654 
1, 682 


STATIONARY POPULATION 





In year of age 


93, 282 


91, 265 
90, 704 
90, 393 
90, 175 


89, 998 
89, 841 
89, 701 
89, 573 
89, 453 


89, 331 
89, 204 
89, 062 
88, 902 
88, 713 


88, 489 
88, 226 
87, 922 
87, 575 
87, 179 


86, 731 
86, 234 


. 85, 695 


85, 123 
84, 529 


83, 919 
83, 294 
82, 656 
81, 999 
81, 322 


80, 625 
79, 910 
79, 170 
78, 408 
77, 622 


76, 807 
75, 966 
75, 095 
74,191 
73, 256 


72, 284 
71, 272 
70, 214 
69, 106 
67, 942 


66, 721 
65, 437 
64, 096 
62, 694 
61, 237 


59, 728 
58, 172 
56, 571 
54, 935 
53, 267 





In year of age and 
all later years 


(6) 





Tz 


5, 225, 657 
5, 182, 375 
5, 041, 110 


‘4, 950, 406 


4, 860, 013 


4, 769, 838 
4, 679, 840 


- 4,589, 999 


4, 500, 298 
4, 410, 725 


4, 321, 272 
4, 231, 941 
4, 142, 737 
4, 053, 675 
3, 964, 773 


3, 876, 060 
3, 787, 571 
3, 699, 345 
3, 611, 423 
3, 523, 848 


3, 436, 669 
3, 349, 938 
3, 263, 704 
3, 178, 009 
3, 092, 886 


3, 008, 357 
2,924) 438 
2, 841, 144 
2,758, 488 
2, 676, 489 


2, 595, 167 
2,514, 542 
2, 434, 632 
2, 355, 462 
2, 277, 054 


2, 199, 432 
2, 122, 625 


2, 046, 659 


1, 971, 564 
1, 897, 373 


1, 824, 117 
1, 751, 833 
1, 680, 561 
1, 610, 347 
1, 541, 241 


1, 473, 299 
1, 406, 578 
1, 341, 141 
1, 277, 045 
1, 214, 351 


1, 153, 114 
1, 093, 386 
1, 035, 214 
978, 643 
923, 708 


AVERAGE FUTURE 
LIFETIME 








Average number 
of years of 
life remaining 
at beginning of 
year of age 


(7) 
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TaBLE 8.—Lire TaBLE ror Necro Mates IN THE UNITED Srates: 1939-1941—Continued 





MORTALITY AVERAGE FUTURE 
R 
YEAR OF AGE RATE OF Loree BORN ALIVE STATIONARY POPULATION LIFETIME 


Number dying Average number 




















Period of life between two exact ages stated per 1,000 alive evil dy Nig ert iaed oe In year of age and FS det hes 
WChegnfog'st | tegmame! | “dunig gears | nyearotage | TEPEet Sap |e embang, 
year of age 
(1) (2) (3) (4) (5) (6) (7) 
x tor+1 1,000q2 le d; ts aT ez 
Ho-pO.2._ 2 Ae yh abe oak Re pee i SE bs ae oe 32. 48 52, 426 1, 703 51, 575 870, 441 16. 60 
5) Cay BB Oa ol Ff ay cee Pee ae 33. 86 50, 723 12717 49, 865 818, 866 16. 14 
ay fi) see ee - sn Ge ee ere Tae yee eee 35. 20 49, 006 iio 48, 148 769, 001 15. 69 
2a RE cota 7a > eee [i ihecr a 5 oi ogee 36. 50 47, 281 L726 46, 417 720, 858 i 25 
B00 cl Tih wa cha SD 37. 79 45, 555 1 722 44, 694 674, 441 14, 81 
Ay ee ie tee ea eee te re 39. 10 43, 833 1, 714 42, 976 629, 747 14. a7 
Co ESS I iis Bai Peat La Bet tind! 9 nec Re ee 40. 45 42,119 1, 704 41, 268 586, 771 13. 93 
AGU Te Sree a= PPLE Nop tae I 41. 89 40, 415 1, 693 39, 569 545, 503 13. 50 
vei Be ee ce Sa ser hee. Vad See 43. 43 38, 722 1, 681 37, 881 505, 934 13. 07 
TEGO Mae Ieee ee See fis g See eee) ee 45. 08 37, 041 1, 670 36, 206 468, 053 12. 64 
CI Seen ee eee Na 2 eee 46. 85 35, 371 1,657 34, 5438 431, 847 1 Peel 
Uta tr eS ee A ee ns RS oe 48. 75 33, 714 1, 644 32, 892 397, 304 1 bi Bae? G2} 
Wins. 1) bbb ek Kp Rep ers 50. 77 32, 070 1) 628 31, 256 364, 412 11. 36 
7, a 20087 Be 52. 94 30, 442 1611 29, 636 333, 156 10. 94 
STINE NE i a 1 ll Sigg SR ee 55. 32 28, 831 1, 595 28, 033 303, 520 10. 53 
= (lee ek Habe te Up Nea a retins eet ht 57. 99 27;.236 1, 580 26, 446 275, 487 10. 11 
ele ee ee ee ey eee ol ee Pere re 61. 04 25, 656 1, 566 24, 874 249, 041 9. 71 
Ri) tee ee LI OE eat See tar Sw ee ee 9 64, 55 24, 090 1, 555 238, 312 224, 167 9. 31 
ke Lae ee Oe ee ere Oe ie Bere Sere YN 68. 57 22, 535 1, 545 21, 763 200, 855 8. 91 
ea ees gorae pee eR ty eerie ey | 73. 09 20, 990 1, 534 20, 223 179, 092 8. 53 
Pte | MOET SE BOR A 78. 03 19, 456 1, 518 18, 696 158, 869 8.17 
hv ea ee We meee ae EE ee, 5.09 83. 36 17, 938 1, 496 17, 190 140, 173 7. 81 
RS ao Peed Bde 8. Chet ve 89, 02 16, 442 1) 463 15, 711 122) 983 7. 48 
Sa AU SE atk SRR A tle A 2 oe de 94, 95 14, 979 1, 423 14, 267 107, 272 4.586 
OES eee ak pe ee ae PO ROe eRe as 101. 07 13, 556 1, 370 12, 871 93, 005 6. 86 
co) Ushi STS RG Os i AS a 107. 30 12, 186 1, 307 11, 533 80, 134 6. 58 
rofl Se MPN EE Rc Het ET oan Sis ein aes aD 1138. 53 10, 879 1, 235 10, 261 68, 601 6. 31 
(oR 2 il Es at 3, 119. 69 9, 644 1, 155 9, 067 58, 340 6. 05 
et eee ate ee Beye ee: OT a GR Oe 125. 73 8, 489 1, 067 7, 955 49, 273 5. 80 
coe sc ts a oe TST a ea 5 131, 73 7, 422 978 6, 933 41, 318 5. 57 
to ial oem ie Gh Fy «ple Fe MS A Te 137. 83 6, 444 888 6, 001 34, 385 5. 34 
BOS O72 FL AES Song epee ee i fi 5 aS 144,15 5, 556 801 5, 155 28, 384 5D. td 
87-88_____ a hs Faye 2B) Re) 8 Saleh em 150. 83 4, 755 CLE 4, 397 23, 229 4, 89 
Oy ee a ee Ae ee ee See ee Lt 157. 99 4, 038 §38 3, 719 18, 832 4. 66 
SO GOir a eR Oe ges i aE SO 165. 74 3, 400 564 3, 118 15, 113 4. 45 
BEA sr te GUE LE eh SS ei AS 17, 2, 836 494 2, 589 11, 995 4, 23 
90) oe eS BAL eR A A 183. 40 2, 342 429 2, 128 9, 406 4. 02 
OD O38 ae 25! EEO ROE ge CE ee Shi 193. 52 1, 9138 370 1, 728 7, 278 3. 80 
eA eh Ne eee eT es 204. 63 1, 543 316 1, 384 5, 550 3. 60 
DAaOiyske. popes aus DAE Nye ef SAL OS 216. 85 1, 227 266 1, 094 4, 166 3. 39 
MOSUL. Soe, ee ae ee 1 EER gor Le 2300527 961 221 851 3, 072 3. 20 
OO 7 2 ou oo PR 4 ae kA tM 245. 00 740 182 649 2, 221 3. 00 
QU EOR 8 inet bas ES GPE PL RS 2. 261. 13 558 145 485 1, 572 2. 82 
98-99_______ SBA BED de Le Vas ) WL eee Pat fee hans i fl 413 115 355 1, 087 2. 63 
OO2100. 62 2 4-62 U Eas ha Pee Ay 298. 02 298 89 254 732 2. 46 
ROGS. Ole. 5p ee I ee NP 319. 00 209 67 175 478 2. 29 
POP 1O0. — 4. GSO Wee ate GOR 341. 78 142 48 118 303 2.3 
LOD AOS os gk AIO 8 ESE OR LEI 366. 49 94 35 MA 185 1. 97 
LOG 042. 2 2 Pa ae Ts SISNE APEp SS AI 393. 22 59 23 AT 108 1. 83 
TO4]10522 3.) Ghee te Tp 2:1 5 ee 422. 08 36 15 29 61 1. 69 
OSS OGzss 2 Ie OO) Ct a hee 453. 17 21 10 16 32 1. 56 
FOG HL OF ee a eS Oe eo ee 486. 58 11 5 8 16 1. 43 
OTes1 OS 2k Se selon s AE GOs Be 522. 44 6 3 x 8 1.31 
L0S=100 2. Uae Abe bee ce MI Go 560. 82 3 2 2 3 1. 20 
ROGS 110 ee ee bei gd 6 8 ORE OG 601. 85 1 1 ] 1 1. 10 





Notre.—Rates of mortality at ages above 92 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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TABLE 9.—LirE TasLeE ror NeGrRo FEMALES IN THE UNITED StaTeEs: 1939-1941 











YEAR OF AGE 





Period of life between two exact ages stated 


(1) 


ztozr+1 





MORTALITY | 
RATE 





Number dying 
per 1,000 alive 
at beginning of 























OF 100,000 BORN ALIVE 





Number living 
at beginning of 





year of age year of age 
(2) (3) 
1,000g2 tz 
65. 84 100, 000 
7. 96 93, 416 
See 92, 672 
2. 48 92, 327 
2. 09 92, 099 
1. 75 91, 906 
1. 46 91, 746 
123 91, 612 
1. 08 91, 499 
1.01 91, 400 
1. 04 91, 308 
1. 16 91, 213 
1. 40 91, 107 
1. 82 90, 979 
2. 41 90, 813 
3. 07 90, 594 
3. 71 90, 316 
4. 24 89, 981 
4. 65 89, 600 
O01 89, 183 
5. 32 88, 736 
5. 59 88, 264 
5. 83 87, 770 
6. 03 87, 258 
6..16 86, 733 
Gis 86, 198 
6. 40 85, 658 
(6, fags 85, 110 
6. 80 84, 551 
TAOS 83, 976 
1. 33 83, 384 
7. 64 82, 773 
7. 99 82, 141 
8. 37 81, 485 
8. 80 80, 803 
9, 24 80, 092 
9. 71 79, 352 
10. 20 78, 581 
10. 70 77, 780 
ile 8 76, 948 
11. 81 76, 084 
12. 46 75, 186 
13. 20 74, 249 
14. 05 73, 269 
14. 99 72, 240 
16. 02 (hk, abaty/ 
1 ni 70, 017 
18, 24 68, 819 
19, 42 67, 564 
20. 62 66, 252 
21. 87 64, 885 
23. 15 638, 466 
24. 47 61, 997 
25. 83 60, 480 
2%, 21 58, 917 








Number dying 


during y 
of age 


(4) 


dz 


6, 


1, 
1, 


1, 
1, 
1, 
1, 
1, 


1, 
1, 
1, 
1, 
1, 


ear 


584 
744 
345 
228 
193 


160 
134 
113 
99 
92 


95 
106 
128 
166 
219 


278 
335 
381 
417 
447 


472 
494 
512 
525 
535 


540 
548 
559 
575 
592 


611 
632 
656 
682 
711 


740 
771 
801 
832 
864 


898 | 


937 
980 
029 
083 


140 
198 
255 
312 
367 


419 
469 
517 
563 
603 


In year of age 





STATIONARY POPULATION 


(5) 


Lz 


94, 657 
92, 977 
92, 489 
92, 208 
91, 999 


91, 826 
91, 679 
91, 556 
91, 450 
91, 354 


91, 260 
91, 160 
91, 042 
90, 896 
90, 704 


90, 456 
90, 149 
89, 790 
89, 391 
88, 959 


88, 500 
88, 017 
87, 515 
86, 995 
86, 465 


85, 928 
85, 384 
84, 831 
84, 263 
83, 680 


83, 079 
82, 457 
81, 813 
81, 144 
80, 447 


79, 722 
78, 966 
78, 181 
77, 363 
76, 516 


75, 635 
74,717 
73, 759 
72, 754 
71, 698 


70, 587 
69, 418 
68, 191 
66, 908 
65, 568 


64, 176 
62, 732 
61, 238 
59, 699 
58, 115 


In year of age and 


all later years 


(6) 


Tz 


5, 556, 051 
5, 461, 394 
5, 368, 417 


5, 275, 928 


5, 183, 720 


5, 091, 721 
4, 999, 895 
4, 908, 216 
4, 816, 660 
4, 725, 210 


4, 633, 856 
4, 542, 596 
4, 451, 436 
4, 360, 394 
4, 269, 498 


4, 178, 794 
4, 088, 338 
3, 998, 189 
3, 908, 399 
3, 819, 008 


3, 730, 049 
3, 641, 549 
3, 553, 582 
3, 466, 017 
3, 379, 022 


3, 292, 557 
3, 206, 629 
3, 121, 245 
3, 036, 414 
2, 952, 151 


2, 868, 471 
2, 785, 392 
2, 702, 935 
2, 621, 122 
2, 539, 978 


2, 459, 531 
2, 379, 809 
2, 300, 843 
2,222, 662 
2, 145, 299 


2, 068, 783 
1, 993, 148 
1, 918, 431 
1, 844, 672 
1, 771, 918 


1, 700, 220 
1, 629, 633 
1, 560, 215 
1, 492, 024 
1, 425, 116 


1, 359, 548 
1, 295, 372 
1, 232, 640 
1, 171, 402 
1, 111, 703 











AVERAGE FUTURE 


LIFETIME 





Average number 


of years of 


life remaining 
at beginning of 


year of age 
(7) 
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TABLE 9.—Lirr TABLE FoR NEGRO FEMALES IN THE UNITED States: 1939-1941—Continued 











YEAR OF AGE 








Period of life between two exact ages stated 


(1) 


x toz+1 


ee 





MORTALITY | 


RATE 


Number dying 

per 1,000 alive 

at beginning of 
year of age 





OF 100,000 BORN ALIVE 


Number living 
at beginning of 
year of age 


(3) 


lz 











182. 


195. 
208. 
222. 
238. 
254. 


272. 
291. 
311. 
332. 
355. 


379. 
404. 
431. 
' 460. 
489. 


521. 
554. 
589. 
625. 








57, 314 
55, 676 
54, 010 
52, 324 
50, 628 


48, 928 
47, 229 
45, 535 
43, 849 
42,171 


40, 504 
38, 848 
37, 203 
35, 573 
33, 956 


32, 354 
30, 765 
29, 187 
27, 618 
26, 056 


24, 502 
22; 960 
21, 435 





19, 935 
18, 467 


17, 039 
15, 654 
14, 317 
13, 031 
11, 799 


10, 622 
9, 504 
8, 446 

7, 450 
6, 518 


5, 652 
4, 853 
4, 123 
3, 461 
2, 869 


2, 345 
1, 887 
1, 494 
1, 161 

884 


me OOD 











AVERAGE FUTURE 


STATIONARY POPULATION LIFETIME 


é Average number 
Number dying In year of age and of years of 























Pe bears In year of age all later years in canon 
year of age 

(4) (5) (6) (7) 

dz Lz ie éz 
1, 638 56, 495 1, 053, 588 18. 38 
1, 666 54, 843 997, 0938 17. 91 
1, 686 53, 168 942, 250 17. 45 
1, 696 51, 476 889, 082 16. 99 
1, 700 49, 778 837, 606 16. 54 
1, 699 48, 078 787, 828 16. 10 
1, 694 46, 382 739, 750 15. 66 
1, 686 44, 692 693, 368 l6428 
1, 678 43, 010 648, 676 14. 79 
1, 667 41, 338 605, 666 14. 36 
1, 656 39, 675 564, 328 13. 93 
1, 645 38, 026 524, 653 13. 51 
1, 630 36, 388 486, 627 13. 08 
1, 617 34, 764 450, 239 12. 66 
1, 602 33, 155 415, 475 12. 24 
1, 589 31, 560 382, 320 11. 82 
1, 578 29, 975 350, 760 11. 40 
1, 569 28, 403 320, 785 10. 99 
1, 562 26, 837 292, 382 10. 59 
1, 554 25, 279 265, 545 10. 19 
1, 542 23, 731 240, 266 9. 81 
1, 525 22, 198 216, 585 9. 48 
1, 500 20, 685 194, 337 9. 07 
1, 468 19, 201 173, 652 8. 71 
1, 428 W797 538 154, 451 8. 36 
1, 885 16, 347 136, 698 8. 02 
1, 337 14, 985 120, 351 7. 69 
1, 286 18, 674 105, 366 7. 36 
1, 282 12, 415 91, 692 7. 04 
i177 Vion 79,05 6. 72 
12118 10, 063 68, 066 6. 41 
1, 058 8, 975 58, 003 6. 10 
996 7, 948 49, 028 5. 81 
932 6, 983 41, 080 5. 51 
866 6, 085 34, 097 ieee 
799 5, 252 28, 012 4. 96 
730 4, 488 22, 760 4. 69 
662 3, 792 18, 272 4. 43 
592 3, 166 14, 480 4.18 
524 2, 607 11, 314 3. 94 
458 2, 116 8, 707 3. 71 
393 1, 690 6, 591 3. 49 
333 1,327, 4,901 3. 28 
277 1, 022 3, 574 3. 08 
225 772 2, 552 2. 89 
180 568 1, 780 2..40 
140 410 1,212 2. 03 
105 286 802 2. 36 
78 195 516 2. 21 
56 128 321 2. 06 
38 82 193 1.92 
25 49 Ps 1. 79 
16 29 62 1. 66 
10 17 33 1. 54 
5 8 16 1. 48 
3 5 8 1. 33 
2 2 3 1, 23 
0 0 1 pede 
a! 1 1 1. 04 





NoteE.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 


at younger ages. 


Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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TaBLE 10.—Lire Taste ror Toran OTHER RacEs! IN THE UNITED STaTEs: 1939-1941 


YEAR OF AGE 


MORTALITY 
RATE 


OF 100,000 BORN ALIVE 


STATIONARY POPULATION 


AVERAGE FUTURE 


LIFETIME 


———— eS ee) Se Se Se Pe a a ee ee ee ee eee, 


Period of life between two exact ages stated 


(1) 





ztozr+1 





All except white and Negro. 





Number dying 

per 1,000 alive 

at beginning of 
year of age 


(2) 








Number living 
at beginning of 
year of age 


(3) - 


ls 


90, 697 
88, 850 
87, 986 
87, 519 


87,177 
86, 898 
86, 665 
86, 466 
86, 286 


86, 116 
85, 945 
85, 767 
85, 574 
85, 359 


85, 110 
84, 822 
84, 494 
84, 132 


83, 738 | 


83, 311 
82, 853 
82, 370 
81, 869 
81, 363 


80, 859 
80, 362 
79, 871 
79, 383 
78, 892 


78, 397 
77, 896 
77, 390 
76, 877 
76, 357 


75, 831 
75, 297 
74, 754 
74, 200 
73, 632 


73, 048 
72, 447 
71, 825 
71, 182 
70, 515 


69, 821 
69, 097 
68, 340 
67, 544 
66, 707 


65, 824 
64, 892 
63, 909 
62, 876 
61, 791 


100, 000 








Number dying 
during year 
of age 





504 


497 
491 
488 
491 
495 


501 
506 
513 
520 
526 


534 





In year of age and 
all later years 


(6) 


Tz 


5, 435, 389 
5, 342, 279 
5, 252, 672 
5, 164, 280 
5, 076, 537 


4, 989, 197 
4, 902, 159 
4, 815, 378 
4, 728, 812 
4, 642, 436 


4, 556, 236 
4, 470, 205 
4, 384, 349 
4, 298, 679 
4, 213, 212 


4, 127, 978 
4, 043, 012 
3, 958, 354 
3, 874, 041 
3, 790, 106 


3, 706, 581 
3, 623, 499 
3, 540, 888 
3, 458, 768 


3, 877, 152 


3, 296, 041 
3, 215, 431 
3, 135, 314 
3, 055, 687 
2, 976, 550 


2, 897, 906 
2, 819, 759 
2, 742, 116 
2, 664, 983 
2, 588, 366 


2, 512, 272 
2, 436, 707 
2, 361, 681 
2, 287, 205 
2, 213, 289 


2, 139, 949 
2, 067, 201 
1, 995, 065 
1, 923, 561 


1, 852, 713 


1, 782, 545 
1, 713, 086 
1, 644, 368 
1, 576, 426 
1, 509, 300 


1, 443, 035 
1, 377, 677 
1, 313, 277 
1, 249, 885 
1, 187, 551 


Average number 
of years of 
life remaining 
at beginning of 
year of age 


(7) 





54. 35 
58. 90 
59. 12 
58. 69 
58. 01 


57. 23 
56. 41 
55. 56 
54. 69 
53. 80 


52. 91 
52. 01 
51. 12 
50. 23 
49. 36 


48. 50 
47. 66 
46. 85 
46. 05 
45, 26 


44. 49 
43. 73 
42. 99 
42. 25 
41. 51 


40. 76 
40. 01 
39, 25 
38. 49 
37. 73 


36. 96 
36. 20 
35. 43 
34, 67 
33. 90 


33. 13 
32. 36 
31. 59 
30. 82 
30. 06 


29. 30 
28. 53 
27. 78 
27. Q2 
26. 27 


25. 53 
24, 79 
24. 06 
23. 34 
22. 63 


21. 92 
21. 23 
20. 55 
19. 88 
19. 22 
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TaBLE 10.—Lire TaBLE ror Tota, OTHER Races! 1N THE UnitTED SrarEs: 1939-1941— Continued 


YEAR OF AGE 


Period of life between two exact ages stated 


(1) 


ztozr+1 


MORTALITY 
RATE 


AVERAGE FUTURE 


OF 100,000 BORN ALIVE LIFETIME 


STATIONARY POPULATION 


Number dying Average number 























1 All except white and Negro. 


F Number living | Number dying of years of 
,000 al Arg . In f d . ao 
sChadontnrr | ¥en | “dng yar” | In yearotege | T™3'Rer gear” | Meseaing 
year of age 
(2) (3) (4) (5) (6) (7) 
1,000¢2 le dz Ly T: és 
19. 63 60, 654 1,191 60, 058 1, 126, 329 18. 57 
20. 96 59, 463 1, 246 58, 840 1, 066, 271 17. 93. 
22. 41 58, 217 1, 305 57, 565 1, 007, 431 17. 30 
24, 00 56, 912 1, 366 56, 229 949, 866 16. 69 
25. 71 55, 546 1, 428 54, 832 893, 637 16. 09 
27. 52 54, 118 1, 489 53, 374 838, 805 15. 50 
29. 41 52, 629 1, 548 51, 854 785, 431 14, 92 
1037 51, 081 1, 603 50, 280 733, 577 14. 36 
33. 38. 49, 478 1, 651 48, 653 683, 297 13. 81 
35. 48 47, 827 1, 697 46, 978 634, 644 13. 27 
37. 71 46, 130 1, 739 45, 261 587, 666 12. 74 
40. 12 44, 391 1, 781 43, 500 542, 405 12, 22 
42. 76 42, 610 1, 822 41, 699 498, 905 $1071 
45. 67 40, 788 1, 863 39, 857 457, 206 11. 21 
48, 91 38, 925 1, 903 37, 973 417, 349 10. 72 
52. 52 37, 022 1, 945 36, 049 379, 376 10. 25 
56. 56 35, 077 1, 984 34, 086 343, 327 9. 79 
61. 08 33, 093 2, 021 32, 083 309, 241 9, 34 
66. 09 31, 072 2, 053 30, 045 277, 158 8. 92 
71.47 29, 019 2, 074 27, 982 247, 113 8, 52 
77. 02 26, 945 2, 076 25, 907 219, 131 8. 13 
82. 59 24, 869 2, 054 23, 842 193, 224 Cai? 
88. 00 22, 815 2, 007 21, 811 169, 382 7. 42 
93. 13 20, 808 1, 938 19, 839 147, 571 7.09 
98. 13 18, 870 1, 852 17, 944 1272732 6. 77 
103. 20 17, 018 1, 756 16, 140 109, 788 6. 45 
108. 54 15, 262 1, 657 14, 433 93, 648 6. 14 
114. 36 13, 605 1, 556 12, 828 79, 215 5. 82 
120. 86 12, 049 1, 456 11, 321 66, 387 5. 51 
128. 22 10, 593 1, 358 9, 914 - 55, 066 5. 20 
136. 62 9, 235 1, 262 8, 604 45, 152 4, 89 
146. 24 7,973 1, 166 7, 390 36, 548 4, 58 
157. 26 6, 807 1, 070 6, 272 29, 158 4, 28 
169. 86 5, 737 975 5, 249 22, 886 3. 99 
184. 22 4, 762 877 4, 323 17, 637 3. 70 
200. 51 3, 885 779 3, 496 13, 314 3. 43 
218. 92 3, 106 680 2, 766 9, 818 3. 16 
239. 61 2, 426 581 2, 135 7, 052 2.91 
262. 54 1, 845 485 1, 603 4,917 2. 67 
288. 19 1, 360 392 - 1, 164 3, 314 2. 44 
316. 71 968 306 815 2, 150 2. 22 
348. 25 662 231 546 1, 335 2. 02 
382. 96 431 165 349 789 1. 83 
420. 90 266 112 210 440 1. 65 
462. 08 154 71 119 230 1. 49 
506. 41 83 42 62 111 1. 34 
553. 64 4] 23 29 49 In91 
603. 27 18 ll 13 20 1. 09 
654. 47 7 4 5 7 . 98 
705. 98 3 2 1 2 . 88. 
756. 23 1 1 1 1 80 
ad 


NotEe.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality rates 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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TABLE 11.—Lirge TABLE FoR OTHER Races,! MALES IN THE UNITED StaTEs: 1939-1941 





MORTALITY 


j 
YEAR OF AGE RATE 


OF 100,000 BORN ALIVE 


STATIONARY POPULATION 


AVERAGE FUTURE 
LIFETIME 


—_——————— J EE 


Number dying 

per 1,000 alive 

at beginning of 
year of age 


Period of life between two exact ages stated 





(1) (2) 
ztoz+1 1,000q¢z 
Ot. c-Rel oe 2 eee ee 98. 63 
PRR 2 a of. eee cee 2 20. 36 
Ose a oe eee TEPER oe Le ORS CD 9. 59 
ge ANG 25 CORR AE RR a ob ROR ee pa 5. LO 
EIS 5 AIO aye OR 2 a (an UR eS COR ed 3. 89 
Re Ost. oo a ie oes ai 3. 30 
Be Ps or ee Se a 2. 84 
Oe ee ae alt Se Se I ns 2. 49 
SHO. 2 ee ee 2. 25 
G-10. 423 BE ts On SR 2, U2 
POSE We he re ER eee 2 Dad 
ee Se ee RS en ee 2. 12 
103. oe ee ee ee 2 2. 24 
tBaIAS oF OE ee eS ee a. ee 2. 48 
AN es a oe ee tO Pe 2. 85 
fo alG = Set ee i eo ee 3. 29 
DESL 2 ee ae = as 14 
AALS. a on SO FS OG 2 Se 4. 11 
ee O eae es ae Re Ae 4. 45 
19-220 .> 2 AER 2 eee eee 4. 79 
O22 1 se ee ee Sat 
Ae 22 2 ete ey 2S a ee Sr Bs od 
Bro. so AO od ee 6.55 
Bono 4s 8 kOe TS od, ee ee 5. 60 
DAO FN GE On ee ee 5. 54 
m2 Os 21.2. Oe SO eee, LA Re ES Se 5. 48 
PA 0e 1 eee gee 2 ig 3 0) UR RR, YP = 5: 30 
PH bo? 4, ee ae te ED SE 5 Ree N= PS RL ey) 
ZEA DOR 2 Be Vee SON Ps ee eS 5. 48 
29-3022 2-.. 2 a ape aye 2 hk’ SARE Bt 5. 66 
SOHO Lee aS ce a ee te gs Oe cee 5. 88 
tO 22 eb AOA Mier Uo Se eee et eee 6. 138 
Bar OO Meas | Sed iy See Dy tl aS Ree ae ge we ad 6. 37 
Ga7o4 et 3) OCA Soe eae re ON 6. 60 
3) a Hi reales Mis 5 2 ap Beara rN i, ee Re a 6. 83 
OO OOR 2 64> Se ae Oo Pe 7. 08 
SOHO Fe SS NS Re I EE I ore ER 7. 34 
SOO re re de ec a ees Se ae 7. 63 
Ss Oe ae RE SE os Sey Oe pee aa 7. 96 
SAO Soe ee RO os or Ee ae 8. 32 
AOA LR ee ee ere ne er RP Pe 8. 72 
oy EEN i! PD CO ee Be 2, i ee 9. 16 
a oe ON ts Ee ee ee 9. 63 
Yao Rees ey eet sie erie iy th Se ae ee LOSES 
AAD © ee ee Pt ee fee 10. 72 
2G Sat N  aae iae PO. SST sk eee! = Om eye ee 1. 35 
AAT ea) oe, SO Ar Pe oe DN ae ee ee 12. 03 
Dh A ta en od 12. 78 
SA OF! See ee eee ce se 13. 61 
EO OU E Sri. baie a er od Poet ee ee 14, 50 
DOS Diet Pa es eee ree 15. 44 
EY Es pe a SS Re oll, Le ee Oe 16. 43 
Be-Gd wenn <o Cena eeu: aan eee eee ge 17. 45 
ss 0 el apt NR Lipid EP UE Weg 18. 49 
15 73 Tach 9 papa aeele bSoas rales: ayy sebey mclaren. 222 Ye iWin rag pul 19. 60 


1A]l except white and Negro. 


Number living 
at beginning of 
year of age 


(3) 


100, 000 
90, 136 
88, 302 
87, 454 
87, 003 


86, 665 
86, 379 
86, 133 
85, 919 
85, 725 


85, 544 
85, 366 
85, 186 
84, 995 
84, 784 


84, 542 
84, 264 
83, 950 
83, 606 
83, 234 


82, 835 
82, 412 
81, 969 
81, 514 
81, 058 


80, 609 
80, 171 
79, 742 
79, 314 
78, 880 


78, 433 
77, 971 
77, 494 
77, 000 
76, 492 


75, 970 
75, 432 
74, 878 
74, 307 
73, 715 


73, 102 
72, 465 
71, 801 
71, 109 
70, 387 


69, 633 
68, 843 
68, 014 
67, 145 
66, 231 


65, 271 
64, 263 
63, 207 
62, 104 
60, 956 


Number dying 
during year 
of age 


(4) 


dz 


9, 864 
1, 835 
848 
451 
338 


286 
246 
214 
194 
181 


178 
180 
191 
211 
242 


278 
314 
344 
372 
399 


423 
443 
455 
456 
449 


438 
429 
428 
434 
447 


462 
477 
494 
508 
522 


538 
554 
571 
592 
613 


637 
664 
692 
722 
754 


790 
829 
869 
914 
960 


1, 008 
1, 056 
1, 103 
1, 148 
1, 195 





In year of age 


(5) 


Lz 


92, 589 
89, 054 
87, 852 
87, 220 
86, 827 


86, 522 
86, 257 
86, 026 
85, 822 
85, 634 


85, 455 
85, 276 
85, 091 
84, 889 
84, 663 


84, 403 
84, 107 
83, 778 
83, 420 
83, 034 


82, 624 
82, 190 
81, 742 
81, 286 
80, 833 


80, 391 
79, 956 
79, 529 
79, 097 
78, 656 


78, 202 
77, 733 
77, 247 
76, 746 
76, 231 


75, 701 
75, 156 
74, 592 
74, 011 
73, 409 


72, 784 
72, 133 
71, 455 
70, 748 
70, 010 


69, 238 
68, 429 
67, 579 
66, 689 
65, 751 


64, 767 
63, 734 
62, 656 
61, 530 
60, 358 





In year of age and 
all later years 


(6) 


Tz 


5, 356, 374 
5, 263, 785 
5, 174, 731 
5, 086, 879 
4, 999, 659 


4, 912, 832 
4, 826, 310 
4, 740, 053 
4, 654, 027 
4, 568, 205 


4, 482, 571 
4, 397, 116 
4, 311, 840 
4, 226, 749 
4. 141, 860 


4, 057, 197 
3, 972, 794 
3, 888, 687 
3, 804, 909 
3, 721, 489 


3, 638, 455 
3, 555, 831 
3, 473, 641 
3, 391, 899 
3, 310, 613 


3, 229, 780 
3, 149, 389 
3, 069, 433 
2, 989, 904 
2, 910, 807 


2, 882, 151 
2,753, 949 
2, 676, 216 
2, 598, 969 
2, 522, 223 


2, 445, 992 
2, 370, 291 
2, 295, 135 
2, 220, 543 
2, 146, 532 


2, 073, 123 
2, 000, 339 
1, 928, 206 
1, 856, 751 


1, 786, 003: 


1, 715, 993 
1, 646, 755 
1, 578, 326 
1, 510, 747 
1, 444, 058 


1, 378, 307 
1, 313, 540 
1, 249, 806 
1, 187, 150 
1, 125, 620 


Average number 
of years of 
life remaining 
at beginning of 
year of age 


(7) 
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TABLE 11.—Lire TasLe ror OTHER Racss,! MALEs IN THE UNITED STATES: 1939-1941— Continued 


E 
YEAR OF AGE RATE 





MORTALITY 


Number dying 


Period of life between two exact ages stated 





1 All except white and Negro. 


Nore.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, a } 
at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily repr 


per 1,000 alive 
at beginning of 





year of age 
(1) (2) 
ztoz+1 1,000gz 

SeeOO 2a Lie ee B's A RE Smo | 20. 79 
Bbaots--5 23 eee ee UR Oe 22. 12 
eae os ot aE ee et OO MR 8 23. 61 
‘ES ee ee Bes oo Be 28 ee Es 2 25. 29 
BOAO A a EEL oe eet ee ee Se 27.15 
EUS ir ei es 57 aS 58 SR hr 29. 14 
PUES Cy IES ee os 2 veh 2 | a 12 59S 31. 23 
fe eet Se A 5 OL 7k? Se Ee O28 i a ae 33. 40 
ia te ee a A A 35. 62 
1 OS ES Be st le ee | tS 37. 94 
DT Se 1 Ta I as 8 2 cae ty A SR ae Def LS ee 40. 43 
66-675 =< ae SOE ee SE oe ee 43. 14 
Gites eRe eae heh Ae 8 46. 14 
peo ee. o Se ene. A Po) ee 49. 49 
i ek ee et eR OE 53, 22 
ES SS SOR 6; eile le Sn a 2S 57. 36 
a ee Gey fe eT AR 61. 96 
ee ie te es Es STE ER 67. 04 
3 5 eens Sy TS eS) a RS oS ae 72. 60 
a tee eee. a et Ee 78. 54 
Bi ye eet eg tee cde. St te ER 84. 70 
TORT SY ae EELS a ee A 90. 93 
7 TS a aS cyan; 2 a Us ak Se el 97. 09 
ieee ee ee ee ORE EA 103. 09 
cps aee es eee Abie oe Kt Oe ke Pe 2 109. 04 
Scie te sree Tew 2 ee ee 15. TA 
Si here eee fee Fo EA 121. 47 
oe eee eee SeCT een. ee POA OE) oo * 128. 28 
ee. Be hce eee ee) es 135. 72 
Saba Noe) eet bee 8} eh ee 143. 92 
STR eS a BOS Se a Se See ae ee 153. 01 
BGS Oe et ne ie ee Pe Pe = Te3sr 12 
Biase tne He See Wk POEAT AES 2 174. 38 
Ree NS POSS LOS ts a SS Oe nc SE; Se 186. 94 
Pett) nny > eee eek RY EOE ES = le 200. 91 
[ET ae a aS Daa oS ie | SR 5 oh a 216. 43 
EES a a Se eli OY hed tae al RPM ME 6) Sg tT) «Rn 233. 63 
C2 oe ee Ce eC a ete 252. 64 
meee 4: RR OAR AY Fee eek 273. 60 
SA ere oe lie eee ke. Gan yee Oe UL 296. 64 
OR ot. eee ee a eer ee LL 321. 89 
SUC ASS ae ES ones | Lp De SU a 3 | Se 349. 48 
it eee Se AE I. 379. 54 
GS-OGG le Ee OT a SF fee S,\ 1 LE > ei 412. 21 
EST) see eee Ee Ee ee OS 2 447. 61 
TOOSbOie. 2) th On aS eae 485. 88 
Cie O22 1 See fF 2 BO tee = ey betas 
(TURE OR eet BE te eh eS Se. DaleroD 
POs 4s. ee ee BPE = ne Se 619. 21 
OAS ih ee tere Fe of Se Te SS e 670. 28 
TO5—1 0G see Sete tes SBE Ae _- ee 724. 86 


OF 100,000 BORN ALIVE 


Number living 
at beginning of 
year of age 


(3) 


59, 761 
58, 518 
57, 224 
55, 873 
54, 459 


52, 981 
51, 437 
49, 831 
48, 167 
46, 451 


44, 689 
42, 882 
41, 033 
39, 139 
37, 202 


35, 223 
33, 202 
31, 145 
29, 057 
26, 947 


24, 831 
22, 728 
20, 661 
18, 655 
16, 732 


14, 908 
13, 192 
11, 589 
10, 103 
8, 731 


7, 475 
6, 331 
5, 298 
4, 374 
3, 557 


2, 842 
2, 227 
1, 707 
1, 276 

927 


652 


105 


Number dying 
during year 
of age 


(4) 


dz 


1, 248 
1, 294 
1, 351 
1, 414 
1, 478 


1, 544 
1, 606 
1, 664 
1, 716 
1, 762 


1, 807 
1, 849 
1, 894 
1, 937 
1, 979 


2, 021 
2, 057 
2, 088 
2110 
2,116 


2, 103 
2, 067 
2, 006 
1, 923 
1, 824 


1, 716 
1, 603 
1, 486 
1, 372 
1, 256 


1, 144 
1, 033 
924 
817 
715 


615 
520 
431 
349 
275 


210 
155 
109 

47 


28 
16 


—_- ROO 








STATIONARY POPULATION 


In year of age 


In year of age and 
all later years 





(6) 


Tz 


065, 262 
006, 122 


948, 251 


891, 703 
836, 537 


782, 816 
730, 607 
679, 973 
630, 974 
583, 664 


538, 094 
494, 308 
452, 351 
412, 265 
374, 094 


337, 882 
303, 669 
271, 496 
241, 395 
213, 393 


187, 503 
163, 724 
142, 029 
122, 371 
104, 678 


88, 858 
74, 808 
62, 418 
51, 572 
42) 155 


34, 052 
27, 149 
21, 334 
16, 497 
12, 532 


9, 332 
6, 798 
4, 831 
3, 340 
2, 239 





LIFETIME 


47 


| AVERAGE FUTURE 


Average number 


of years of 


life remaining 
at beginning of 
year of age 


(7) 


2 


é, 


tr Me WIN ce Com, CoCo eae Pro Oru, CFOS ee 


. eh 





but have been obtained by mathematical extrapolation from mortality rates 
esent actual conditions. 
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MORTALITY 


YEAR OF AGE RATE 


Number dying 
per 1,000 alive 
at beginning of 


Number living 


Period of life between two exact ages stated at beginning of 





OF 100,000 BORN ALIVE 


Number dying 
during year 
of age 


(4) 


STATIONARY POPULATION 


In year of age 


In year of age and 


all later years 


(6) 


AVERAGE FUTURE 


LIFETIME 


Average number 


of years of 


life remaining 
at beginning of* 


year of age 


(7) 


year of age year of age 
(1) (2) (3) 
ztoz+1 1,000g¢z lz 
OFISie ycc SS ee ee Se eee See SCrLl 100, 000 
LSQPaes Sut £2 ee eS eee ee ee ees 20. 38 91, 283 
aT Oe Lap en Tih eS Re 9. 86 89, 422 
Sean RRS ee A eee 5. 46 88, 540 
Ari Ss oe EM Re” Sa eRe egos ee 3. 93 88, 057 
BLOSts ic. 3 PAU Ae EY eres 3. 10 roar pay Alla | 
Bis £5 eas ee eee ce a pa 87, 439 
TeOh ts ot Soe er ee he Se ee 219 87, 220 
Oe OR 2s Se te Oe ee eee a 1. 90 87, 035 
OF10ie ooo PAS eee ine ee 1. 83 86, 870 
DOS ns tse AE PEER Seals ee Ae 1. 89 86, 710 
AD a ie) Re ee, ees 2. 03 86, 547 
TOA13 = Se Pe oe Ree ee eee 2a BO» | a 86, 371 
LIS S=) [Soa a SRO hay h SD gaa ene ol ih.) Bre 2. 56 86, 177 
P40. es SE SRE eS ae 2. 99 85, 956 
ia { Pee CR Manne ys) pe 5 Bh 3. 49 85, 699 
LGaU722 3 3 8 ee a Se oc LS alee 4. 00 85, 401 
EWS" Ss SS BR ee ee ee eee ee 4. 48 85, 059 
TAG eo EN EER Oe ee 4. 95 84, 678 
19-20)02 RR ee ae 5. 45 84, 258 
20-212 <2 + ROG TRE ow 2. ee ee 5. 93 83, 799 
D2 s 2.2. 2 2 SS Sea Boe ay ee eee 6. 36 83, 302 
22-032 oP So! 2 Ot 6. 70 82, 773 
Soa el PR ART ee See es 6. 93 82, 219 
2425 oe oe a oe 2 ee ee 7. 09 81, 648 
ZO ss a eee hs DE oh CRE NE See 7. 20 81, 069 
DOr ei oe er a ee 2 ee 7. 26 80, 486 
O78) oe ANE SA oo ee ae 7. 31 79, 901 
S08 berr Re On ee aes ee 7 on 79, 317 
29-50) ees Ai DRE ae 1s RR es See 7. 30 78, 736 
SO Lis ee. | SLE aires 2 oe SE i. 20 78, 161 
2 ets Beg Nabe ee Un) SER Sw diene ane 7.19 77, 594 
9 7 A fs aay Nh Siete ta TAY 9 jt Mets Be leeds 77, 036 
pao a aie ae WO Le Ps Stee OM aay Wt (TBS 7. 06 76, 487 
SAO ON Fe See BC ee 7. 01 75, 947 
65-56) Fs Rae ee eh eee aoe ; 6. 97 75, 415 
SOOM a Se eee ee: Sas 6. 96 74, 889 
OSs aoe | he eear pe +1) Ne eae eee ee 6.-99 74, 368 
DO ee 5k A ee ok RY ee 7. 06 73, 848 
BOAO Es 2 i Me A ee ee ee Aad. 73, 327 
AQ Ae See = bs eee i ae ae 7. 32 72, 801 
2 co aR Oe ot Ny EP es cae eae ES) Pees CNY oo! eno 72, 268 
BAAD st Same 5 ot See its SE 8 RM ee 7. 73 (blir (BAG 
Aged. 40 2S AS Oe. ee 799. ha (Ale ty/’ 
BAA 5 6 Oe NR eS ee ee Se 8. 28 70, 602 
BA On 22 DAYS 2 Eee a ee a ee 8. 64 70, 017 
si SY (Rae ok 2 URS REO ie AN 8 i be Ge 9. O07 69, 412 
Aa Yee alle) ENE ee tk OR ge 9. 59 68, 783 
Pe Oe ey ae a aE ee ee 10. 20 68, 123 
BODO ek oo bee re Ee el 10. 91 67, 429 
TAU ih Nera Ne aS) age) tips age Ma NIL St a Aioe ga 66, 693 
afl oy a eee eee ee eee ae a PN 12. 60 65, 912 
DDD Bae as Ee Conte ar OL ae ALN 13. 58 65, 082 
Don 04S So NT UE Se VE Ol a ae eaaneem 14. 64 64, 198 
a ao asleep ging ei Ml By a he en op IRS Lon iff 63, 258 


1 All except white and Negro. 


257 


298 
342 
381 
420 
459 


497 
529 
554 
571 
579 


583 
585 
584 
581 
575 


567 
558 
549 
540 
532 


526 
521 
520 
521 
526 


533 
543 
554 
569 
585 


~ 605 
629 
660 
694 
736 


781 
830 
884 
940 
997 


5, 583, 750 
5, 490, 096 
5, 399, 911 
5, 310, 956 
5, 222, 667 


5, 134, 791 
5, 047, 216 
4, 959, 887 
4, 872, 759 
4, 785, 807 


4, 699, 017 
4, 612, 388 
4,525, 929 
4, 439, 655 
4, 353, 589 


4, 267, 761 
4,182 211 
4, 096, 981 
4,012, 113 
3, 927, 645 


3, 843, 617 
3, 760, 066 
3, 677, 028 
3, 594, 532 
3, 512, 599 


3, 431, 240 
3, 350, 462 
3, 270, 269 
3, 190, 660 
3, 111, 633 


3, 033, 184 
2 955, 307 
2, 877, 991 
2, 801, 230 
2.725, 012 


2, 649, 331 
2.574, 179 
2, 499, 550 
2, 425, 442 
2, 351, 855 


2, 278, 791 
2, 206, 256 
2, 134, 259 
2, 062, 811 
1, 991, 925 


1, 921, 615 
1, 851, 901 
1, 782, 803 
1, 714, 350 
1, 646, 574 


1, 579, 513 
1, 513, 211 
1, 447, 714 
1, 383, 074 


1, 319, 346 
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AVERAGE FUTURE 


YEAR OF AGE peta bd OF 100,000 BORN ALIVE STATIONARY POPULATION LIFETIME 


RATE 





Average number 
of years of 
life remaining 


Number dying 
per 1,000 alive 
at beginning of 


Number living | Number dying 


at beginning of during year In year of age | 12 year of age and 


Period of life between two exact ages stated all later years 














year of age year of age of age rin as pa of 
(1) (2) (3) (4) (5) (6) (7) 
atov+l 1,00092 le ds L: Ts és 

hE aS See TIES 5a researc | 16. 96 62, 261 1, 056 61, 734 1, 256, 586 20. 18 
RE) (ere pete ek ee PO ose 18. 19 61, 205 1, £13 60, 648 1, 194, 852 19. 52 
“557 fe 0 9 2B SQ RS gO 19. 47 60, 092 1,170 59, 507 1, 134, 204 18. 87 
DOROO ue ae Ab si SL Bil 20. 78 58, 922 1225 58, 310 1, 074, 697 18. 24 
EO eee ste Oy Na Pe FM 22. 13 57, 697 1, 276 57, 059 1, 016, 387 17. 62 
nye ere E088 Ol ROP ds " 23. 58 56, 421 1, 328 55, 757 959, 328 17. 00 
OS SS OY a Rts 1 24, 99 55, 093 1, 376 54, 405 903, 571 16. 40 
ee ns OE EG Oe Be oe 2 26. 52 58; C17 1, 425 53, 004 849, 166 15. 81 
MMe SP ee ee | 28. 14 52, 292 1, 472 51, 556 796, 162 15. 23 
ET cee see RG SE 8 i A od 29. 87 50, 820 nla b's 50, 061 744, 606 14, 65 
(eC) Oe Rl Ne es ee oe , 31a ia 49, 303 1, 564 48, 521 694, 545 14. 09 
SOHO Cee) sete OO ee a BA PL 33. 70 Al,139 1, 609 46, 935 646, 024 13. 53 
ENE te pO ST I ae Coe ee 35. 85 46, 130 1, 654 45, 303 599, 089 12. 99 
(of Tt Maat OR A” pi 0 2° a 38. 20 44, 476 1, 699 43, 627 553, 786 12. 45 
12 Se Ope ht RT ap RS UR eg, 40. 80 Vw Wh 1,745 41, 904 510, 159 11. 93 
Weim ii leet etre LON a hee oof PU 43. 73 41, 032 1, 794 40, 135 468, 255 11. 41 
ONES DT SERN os SN 6 OP | ee ee 47. 08 39, 238 1, 847 38, 315 428, 120 10. 91 
i DESY a A oe Se ee a 50. 92 37, 391 1, 904 36, 438 389, 805 10. 48 
Da eee arenes SE Bie OU FR) se cL 5D zt - 85, 487 1, 962 34, 506 353, 367 9. 96 
Toe eae ee oe ee a Le 59. 98 338, 525. 2,011 32; 520 318, 861 9: 51 
HTX ce eres a SLES ae ee ee ef 68 64. 85 | 31, 514 2, 043 30, 493 286, 341 9. 09 
EOE SIE FEL SES A a Sa 69. 66 29, 471 2, 053 28, 444 255, 848 8. 68 
SEL AEE Ee A IN 0 a a 74. 21 27, 418 2, 035 26, 401 227, 404 8. 29 
cas ha = ON aS SO 78. 37 25, 383 1, 989 24, 388 201, 003 7. 92 
AGE Oa ea ae fen Oe 2 eee as 82. 32 23, 394 1, 926 22, 431 176, 615 7. 55 
OU Pe hee asera res tn AEE OR ho th So in Se 86. 33 21, 468 1, 853 20, 541 154, 184 7. 18 
SSP © ER sa a oi ee, Mie elena Has aaa 90. 66 19, 615 L475 18, 726 133, 6438 6. 81 
ee ee ee a ike SUNT ea hs DME ane 95. 56 17, 837 1, 705 16, 984 114, 917 6. 44 
ba 27 ER 2 Bs CA CO ee eS 101. 31 16, 132 1, 634 15, 315 97, 933 6. 07 
fee ea SOE ARS hg Be Le ea Se eee i te 108. 10 14, 498 1, 567 13, 714 82, 618 5. 70 
BOO ewes ees eee a2 Se DS od PG eAS 12, 931 1, 502 12, 180 68, 904 5. 33 
ro) brated (opal Eh) ah boa Se SS) Ree 0 kt ce ae 125. 67 11, 429 1, 437 10, 711 56, 724 4. 96 
Si Gath ena Se, SY a Re Nal Se ee Pe oe 136. 86 9, 992 1, 367 9; 308 46, 013 4. 60 
ref Suimge pt Jb ase eee PLA TRS 1 A 1 Re de 149. 93 8, 625 1, 293 7,979 36, 705 4, 26 
ie te ED SARA: RS Ds cl ee Ns soot. Sk 165. 08 7, oo2 Leo ke 6, 726 28, 726 3. 92 
ApS) Lee gays eles tee aN TONE SARS ot I IN a 182. 53 6, 121 gale re 5, 563 22, 000 3. 59 
UB Pitas be SEES UL OS Oe ee od 202. 49 5, 004 et2018 4, 497 16, 437 3. 28 
POUR ES 2 epee foarte tS AS RAY eS Se Bee ee PAPAT Se IS 3, 991 899 3, 542 11, 940 2. 99 
DS UA ce ee de Le Se es Se 250. 73 3, 092 alo 2, 705 8, 398 PY 
OO ser a ce Rey ee BP  esch 279. 43 2) 317 647 1, 993 5, 693 2. 46 
OE Oat = Berens Ae ad ot ieee Sk ok 311. 46 1, 670 520 1, 409 3, 700 2:22 
CASS frm MARS Ls at. CP Re Ree 347. 03 1, 150 399 950 2; 291 1.99 
Di Vora GES UR AP cee ae oo SE 386. 35 7O8 290 606 1, 341 1. 79 
SO eee, IN OS RR oe So 8 429. 62 461 198 362 735 1. 60 
OUT ORE SO CRA er NE oe ee ose eb 477. 05 263 126 200 373 1,42 
COS LO ages ee AAP ED AP ee ek 528. 84 137 72 101 173 1. 26 
Eb hae Pate cNLAE a OAR SAD oS Lo NARS OU so Sk 585. 21 65 ' 38 46 72 1 bags ME 
CVV Peed, aes LC aS SCA Aaa ie bo LAL Sm ee 646. 37 27 18 18 26 . 98 
Di WO ees ee ee eS, fh PO NIT CLZE5E 9 6 6 |- 8 . 86 
POS LO aay eee See St SN Oe ee 783. 85 3 2 2 2 sH0 
COS) Omen eee te To Sk eee lk 860. 59 i! 1 0 0 . 64 





1All except white and Negro. 


Norte.—Rates of mortality at ages above 87 are not based on actual statistics at these ages, but have been obtained by mathematical extrapolation from mortality 
rates at younger ages. Other life table functions at these ages are based on the extrapolated rates of mortality, and may not necessarily represent actual conditions. 
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AGE INTERVAL 


Period of life between two exact ages stated 


(1) 





z to z+t 





TOTAL POPULATION 


9-0 Gaye. |S owon meal. Sony ee 
SOR VS TOL: WeCK aos sae eee ee 
i Diweekss . 2388. bans ob ie se 


O=lamonth. hee ee ae ee 
1=Jrmonths. 4 eee ee Eee ee 
2-3 months: Saks hae Sk ie Bee 
ga-4 months! sin se 6-2 ee ae 
4—homonths-1 fas. Gas: = 24 ee ae 
HO months aaa’ gees ee eee epee” se 
G~£ months. Lae yeaa oe a ae 
f= SOD DS Yee ee be eee eee 


0-10 ‘months: wees sees. Sot See Bee ees 
LOAh months sive sass" 2 2 gee eee et 
D212. Months ee ee TE se ee ee 


1-2 weeks. $2852 AB e00 nb es ee 


O=fmonth. een ees 2 eee et 
1—Pimonths:* spec ee ed ee ee 
9—Zimonths.i 22s ee ae ee ee 
SS ARMNON GOS bare: Lo mre tee ee eae eee 


S—Ovmonths.i- aes ee Sook eae ee 
ORSON GSE ot BO ee eee aera oe 
LO0=T months 2An le es sea os 
F112) Months sess aee tLe Be eee eee 


bo 
Qu. 

i) 
“< 

nm 
at 
° 

i 

= 

© 

‘c) 

. 


e-—2 weeks. J pee cb obo ae ee 


O=1Limonth s Ses io oe eg ore ee 
Papemonths: siete fas ee Ee es ig £ 


Sb-OPMONtHS hs. oe ee SE Ne) ee oe 
G=/. Months-haelen ae Soi ee es ee 


8=9>months:— oes ee eat eee eet 
O10 Monthssoceese ooo ee Pete sek eee 
20-1 lemonths sos ae toSiees tee a ee 
1 1-1 90nonthssine tweet eibesivg sae yer ee 








(2) 


tQz 


iw) 
. Pree RENN Wo PEN WN wo 


—_ 


PRN PN Pot 


= 


; bo 
. PRRPPNNWo RPRENwWE wb 


eb et coreg he Oey eee 


MORTALITY RATE 





Number dying 
per 1,000 alive 
at beginning 
of age interval 





OF 100,000 BORN ALIVE 


Number alive 
at beginning 
-of age interval 


100, 000 
98, 603 
98, 241 
98, 013 
97, 649 
97, 395 
97, 229 


100, 000 
97, 087 
96, 734 
96, 453 
96, 221 
96, 033 
95, 875 
95, 739 
95, 624 
95, 523 
95, 435 
95, 361 


100, 600 
98, 429 
98, 017 
97, 747 
97, 330 
97, 053 
96, 873 


100, 000 
96, 716 
96, 323 
96, 016 
95,765 
95, 562 
95, 391 
95, 247 
95, 121 
95, O11 
94, 918 


94, 837 


100, 000 
98, 786 
98, 476 
98, 291 
97, 983 
97, 754 
97, 604 


100, 000 
97, 479 
97, 169 
96, 916 
96, 703 
96, 530 
96, 386 
96, 259 
96, 155 
96, 064 
95, 982 
95, 915 








(4) 


1, 


Number dying 
during age 
interval 


le—le+t 





397 





In the age 
interval 


(5) 


Tz— Tx+ t 


271 
269 


1, 071 
1, 869 
1, 865 
2,512 


8, 126 
8, 076 
8, 049 
8, 028 
8, 011 
7, 996 
7, 984 
7, 973 
7, 964 
7, 957 
7, 950 
7, 944 


271 
269 
268 
1, 068 


1, 862 - 


1, 858 
2, 502 


8, 098 
8, 043 
8, 014 
7, 991 
7, 972 
7, 956 
7, 943 
7, 932 
7, 922 
7, 914 
7, 906 
7, 900 


272 
270 
269 
1, 075 
1, 875 
1, 872 
2, 522 


8, 155 
8, 110 
8, 087 
8, 067 
8, 051 
8, 038 
8, 027 
8, 017 
8, 009 
8, 002 
7, 996 
7, 990 





STATIONARY POPULATION 


In this and all 
subsequent age 


intervals 
(6) 


Tz 


6, 362, 494 
6, 362, 223 
6, 361, 954 
6, 361, 685 
6, 360, 614 
6, 358, 745 
6, 356, 880 


6, 362, 494 
6, 354, 368 
6, 346, 292 
6, 338, 243 
6, 330, 215 
6, 322, 204 
6, 314, 208 
6, 306, 224 
6, 298, 251 
6, 290, 287 
6, 282, 330 
6, 274, 380 


6, 160, 087 
6, 159, 816 
6, 159, 547 
6, 159, 279 
6, 158, 211 
6, 156, 349 
6, 154, 491 


6, 160, 087 
6, 151, 989 
6, 143, 946 
6, 135, 932 
6, 127, 941 
6, 119, 969 
6, 112, 013 
6, 104, 070 
6, 096, 138 
6, 088, 216 
6, 080, 302 
6, 072, 396 


6, 588, 801 
6, 588, 529 
6, 588, 259 
6, 587, 990 
6, 586, 915 
6, 585, 040 
6, 583, 168 


6, 588, 801 
6, 580, 646 
6, 572, 536 
6, 564, 449 
6, 556, 382 
6, 548, 331 
6, 540, 293 
6, 532, 266 
6, 524, 249 
6, 516, 240 
6, 508, 238 
6, 500, 242 


AVERAGE 
FUTURE 
LIFETIME 


Average number 
of years of life 
remaining at 
beginning of age 
interval 


(7) 
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AVERAGE 
AGE INTERVAL MORTALITY RATE OF 100,000 BORN ALIVE STATIONARY POPULATION FUTURE 
LIFETIME 


Average number 


i = 
Number dying In this and all of years of life 


Number alive | Number dying 























Period of life between two exact ages stated per 1,000 alive | “at beginnin urin In the age seque ini 

pnabeneeatya of age interval nee 2 ica he aumorvals beginning of age 
interval 
() (2) (3) (4) (5) (6) (7) 
x to z+t tQz lz le—Let+t Tz—Tx+t Tz é, 
TOTAL WHITES 
(Ele Aa Se Re © ey ee Se ae S267 100, 000 Ue taye 271 6, 492, 419 64. 92 
COV SN epee ee eS aoe 98, 633 347 270 6, 492, 148 65. 82 
“ERC aes ei ray ear sae 1 ers 2.18 98, 286 214 269 6, 491, 878 66. 05 
BRAS 10: LWweeken se eo seer es 330 98, 072 329 i, Oue 6, 491, 609 66. 19 
Tee WOG Kier. Fas pepe eR ee ge sk Delo 97, 743 PPA 1, 871 6, 490, 537 66. 40 
ORWOCKS (2! 2 em ers ake Pee 1. 50 97, 522 146 1, 867 6, 488, 666 66. 54 
DAVEOKS tO cLIMOMtiacc. oo 2 oeeen eo Lek 1.428 97, 376 125 | - 2, 516 6, 486, 799 66. 62 
pee IMGT kt ys peed pn eS Ee yey St 27. 49 100, 000 2, 749 8, 136 6, 492, 419 64. 92 
Deep GOGH S = eee See ys fe ee Se SD eer iss} 97, 251 309 8, 091 6, 484, 283 66. 68 
LES TANGY MH epee SA OP eer a ae oe Ee Re Bab. 96, 942 248 8, 068 6, 476, 192 66. 80 
ee ARONA eee ee et See ee 2. 09 96, 694 202 8, 049 6, 468, 124 66. 89 
Mee mT OMG DS Ptr tant aes ee ee eee Laon 96, 492 161 8, 034 6, 460, 075 66. 95 
He OMmnOMbnS tess eae te Sey ee 1. 42 96, 331 137 8, 022 6, 452, 041 66. 98 
DereOMbOSe aa ine ig ee eee 120 96, 194. 115 8, 011 6, 444, 019 66. 99 
Mec GMMmMOnt OS 28 4 tore hele oe ott eee ee 1. 04 96, 079 100 8, 002 6, 436, 008 66. 99 
Pe UMEN OFM SE OES etree ei eae ee . 92 95, 979 88 7,995 6, 428, 006 66. 97 
Pree MONCN St tak ae OT eee LS . 80 95, 891 (ir 7, 988 6, 420, 011 66. 95 
Hite MODIS oan hoe ak ee ee . 69 95, 814 66 7, 982 6, 412, 023 66. 92 
Poe eMONS: 2) aan ee age . 66 95, 748 63 7, 976 6, 404, 041 66. 88 
WHITE MALES 
WEI PCC i AS See ae ee eee eS ee eee 15. 38 100, 000 1, 538 271 6, 281, 188 62. 81 
DROSS ot eS ee Bete ene eee 4. 03 98, 462 397 269 6, 280, 917 63. 79 
ONS ee eat ns aOR Nats aan 2.51 98, 065 252 268 6, 280, 648 64. 05 
Re OL Li WONG Ss gine a mt ey ES 3. 84 97, 813 376 1, 069 6, 280, 380 64. 21 
Ree IVECK Se as ee ee et eee 2. 49 97, 437 243 1, 865 6, 279, 311 64. 44 
DBRS EES, Dee Rb brotonly eel She Mirth tad eee 1. 64 97, 194 159 1, 861 6, 277, 446 64. 59 
Peep isa a NONE ane oo ee ee 1. 44 97, 035 140 me ae OU 4 6, 275, 585 64, 67 
ETS TTT Oe ee See en SE Pn ie ee 31. 05 100, 000 “3, 105 8, 110 6, 281, 188 62. 81 
DAV POYDPUTLN OT fos SEIN edo a Un pee 3. 59 96, 895 348 8, 060 6, 273, 078 64. 74 
PE EPTVOING TS Me makati en ete cid gpl Pes Lo! 2. 83 96, 547 273 8, 034 _ 6, 265, 018 64. 89 
PEIN OMUNS = tana a ee eee te FAO A 96, 274 219 8, 014 6, 256, 984 64. 99 
me Ea OTE Ante oo oe er eee 1. 81 96, 055 174 7, 997 6, 248, 970 65. 06 
Soden De ee Me tee ie ee ee 1. 54 95, 881 148 7, 984 6, 240, 973 65. 09 
Menon tN) sain as ieee Oe eee eee oo. 1. 26 95, 733 121 7, 973 6, 2382, 989 65. 11 
7%, MONTHS... 4-3 oie be Pes. Be 1.14 95, 612 109 7, 963 6, 225, 016 65. 11 
Pe LATTE So Seay eR oe ee cet nes Fe . 99 95, 503 95 7, 955 6, 217, 053 65. 10 
SPN ON LNs ot 5 ee ee oe eee ee . 85 95, 408 81 7, 947 6, 209, 098 65. 08 
Oe sINONGIE. sake eee ee te ST ol . 76 95, 327 72 7, 941 6, 201, 151 65. 05 
Tiel oO iOnthS* oases ee Pee ce Ba aa 95, 255 67 7, 935 6, 193, 210 65. 02 
WHITE FEMALES 

ee ea Ah ean cs weet Ot cine a Tl. 84 100, 000 i a eye 272 6, 728, 965 67. 29 
eS 2 UR coc witeee ee a tle ne ed 2. 98 98, 813 294 270 6, 728, 693 68. 10 
en CAVES. A. ode ees te sdb ea o-oo 1. 76 98, 519 és 269 6, 728, 423 68. 30 
EAVES 60.1 WOE ate as oso. tah eee 2. 85 98, 346 280 1, 075 6, 728, 154 68. 41 
OO KS Ry uta a eee ek eee ee 2. 02 98, 066 198 Le Sar 6, 727, 079 68. 60 
De aC OKB] Stn see ts eee ok 1. 35 97, 868 132 1, 874 6, 725, 202 68. 72 
ST UEO KS. tOr Lb: MO Mt ic. a2 2 = Lonet oe ee Ped 97, 736 108 2; 525 6, 723, 328 68. 79 
Pein tia. o5 5 ae woe fee eee as oo 23. 72 100, 000 2, 3¢2 8, 162 6, 728, 965 67. 29 
Te Brmontis. 3. oa tees aoe ek 4 eee eo ea Ss Pfs 97, 628 268 8, 125 6, 720, 803 68. 84 
eee TORT et por ne oo ha ne eee ea 2. 28 97, 360 222 8, 104 6, 712, 678 68. 95 
BEANO NNS = feta te ease eee ek Be 1. 89 97, 138 184 8, 087 6, 704, 574 69. 02 
Fe eSIn On TOG tae a oS tok eee ee 1. 53 96, 954 148 8, 073 6, 696, 487 69. 07 
PECTORIS oo chee te eet et ae 1. 28 96, 806 124 8, 062 6, 688, 414 69. 09 
Pay HTev TU LS Sit et SI, See ga oe ae wares, 12 96, 682 108 8, 052 6, 680, 352 69. 10 
ee SEINOM DS ee it OS eh ee ee . 94 96, 574 91 8, 044 6, 672, 300 69. 09 
SOF ENO Gere es oe ye he ee eo . 84 96, 483 81 8, 037 6, 664, 256 69. 07 
C2 ereatav ay NSE ete Abdel aN ly lo tended Re aa ; . 14 96, 402 71 8, 031 6, 656, 219 69. 05 
Os Climo n bhSeen eee ck eee Set . 62 96, 331 60 8, 025 6, 648, 188 69. 01 





Si enoithi es we | 2 on nan - 62 96, 271 60 8, 020 6, 640, 163 68. 97 
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AGE INTERVAL 


Period of life between two exact ages stated 


(1) 


xz to z+t 


TOTAL NEGROES 


pat C01 kif: palpate eles AN a tien a of Sekar ae oe 


TD weekee: 23h D ee ie ee Bee ple 


nD WOCKS S| pee eee ban ie de fe Een ae 


yes Wonka: MOY aes eo eae tee tne 


MORTALITY RATE 


Number dying 
per 1,000 alive 


at beginning 
of age interval 


PRE ENNWW RODE NWR Sw oN 
_ 
cs 


PPP NN WW PRON NO oTNR Ouse 
(oN) 
St) 


_ 


See Se RPNAO PP OS, NINE ON 
ve) 
oO 


OF 100,000 BORN ALIVE 


Number alive 
at beginning 
of age interval 


100, 000 
98, 294 
97, 802 
97, 461 
96, 858 
96, 384 
96, 086 


100, 000 
95, 829 
95, 192 
94, 703 
94, 280 
93, 922 
93, 635 
93, 370 
93, 162 
92, 981 
92, 825 
92, 704 


100, 000 
98, 079 
97, 536 
97, 129 
96, 424 
95, 914 
95, 592 


100, 000 
95, 316 
94, 617 
94, 087 
93, 635 
93, 244 
92, 933 
92, 641 
92, 409 
92, 202 
92, 036 
91, 901 


100, 000 
98, 514 
98, 073 
97, 801 
97, 302 
96, 864 
96, 591 


100, 000 
96, 354 
95, 780 
95, 332 
94, 939 
94, 615 
94, 354 
94, 116 
93, 933 
93, 779 
93, 633 
93, 527 


Number dying 
during age 
interval 


STATIONARY POPULATION 


In the age 
interval 





271 


1, 060 
1, 843 
1, 835 
2, 468 


8, O11 
7,914 
7, 863 
7, 822 
7, 787 
7, 757 
7, 732 
7, 710 
7, 692 
7, 677 
7, 664 
7, 653 


271 
269 
268 
1, 068 
1, 860 
1, 853 
2, 494 


8, 083 
8, 006 
7, 963 
7, 928 


. 7, 898 


7, 874 
7, 853 
7, 835 
7, 821 
7, 809 
7, 798 
7, 789 





In this and all 
subsequent age 


intervals 


5, 385, 044 
5, 384, 773 
5, 384, 505 
5, 384, 238 
5, 383, 174 
5, 381, 323 


5, 379, 479 


5, 385, 044 
5, 376, 998 
5, 369, 039 
5, 361, 127 
5, 358, 253 
5, 345, 411 
5, 337, 596 
5, 329, 804 
5, 322, 032 
5, 314, 276 
5, 306, 534 
5, 298, 804 


5, 225, 657 
5, 225, 386 
5, 225, 118 
5, 224, 852 
5, 223, 792 
5, 221, 949 
5, 220, 114 


5, 225, 657 
5, 217, 646 
5, 209, 732 
5, 201, 869 
5, 194, 047 
5, 186, 260 
5, 178, 503 
5, 170, 771 
5, 163, 061 
5, 155, 369 
5, 147, 692 
5, 140, 028 


5, 556, 051 
5, 555, 780 
5, 555, 511 
5, 555, 243 
5, 554, 175 
5, 552, 315 
5, 550, 462 


5, 556, 051 
5, 547, 968 
5, 539, 962 
5, 531, 999 
5, 524, 071 
5, 516, 173 
5, 508, 299 
5, 500, 446 
5, 492, 611 
5, 484, 790 
5, 476, 981 
5, 469, 183 


AVERAGE 
FUTURE 
LIFETIME 


Average number 
of years of life 
_ remaining at 
beginning of age 
interval 


AGE INTERVAL 


Period of life between two exact ages stated 


ql) 


z to z+t 


TOTAL OTHER RACES ! 
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PEA SIATONI GIG see ee! Od ae RAS 
B(eMON oA ees re te ey SE 
TROEINODULSe ose meee Boeke oul. 
UBIO GAM tree ess wh oe ES 
CAA IOMGHS <r ee eee eee en ye Bens BEE 
Paste MON GS ese ee oP eS oe 
eet OMTAOM EUR co mes hl sate 


OTHER RACES,! MALES 


22S) GUNG SES Eat Se eee ee ae ae Be en 


BOR WOCKS Se ue oe rele ee ees Skt 
BIS ETN ET) SS oe 2 te SRLS Se Rng Ta edna See 
BEweelce= lemon. — <4 sete oe 


Pyerinl GENG MIR ee 8 es pe EN SS 
ee IDOI CURee eee eee ee eh Sa 
LO TRODG HS: Lee ey ay PA es 
EO RTIOIME DS Lt ee unk! oe te ie Ce eg an eu 
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TABLE 13.—LiFre TaBLE FUNCTIONS FOR THE First YPAR OF LIFE, IN THE UNITED StatTEs: 1939-1941—Continued 


Number dying 
per 1,000 alive 
at beginning 
of age interval 


OF 100,000 BORN ALIVE 


Number alive 
at beginning 
of age interval 





100, 000 
98, 591 
98, 259 
97, 954 
97, 293 
96, 783 
96, 459 


100, 000 
96, 131 
95, 247 
94, 468 
93, 782 
93, 183 
92, 662 
92, 211 
91, 821 
91, 482 
91, 188 
90, 929 


100, 000 
98, 459 
98, 118 
97, 802 
97, 002 
96, 419 
96, 056 


100, 000 
95, 678 
94, 783 
93, 987 
93, 282 
92, 662 
92, 119 
91, 649 
91, 245 
90, 896 
90, 599 
90, 349 


100, 000 
98, 730 
98, 409 
98, 114 
97, 597 
97, 165 
96, 882 


100, 000 
96, 606 
95, 734 
94, 972 
94, 306 
93, 728 
93, 231 
92, 799 
92, 424 
92, 095 
91, 804 
91, 536 


Number dying 
during age 
interval 


(4) 


lz—Lr+t 


1, 


409 
332 
305 
661 
510 
324 
328 


869 
884 
779 
686 
599 
521 
451 
390 
339 
294 
259 
232 


541 
341 
316 
800 
583 
363 
378 


322 
895 
796 
705 
620 
543 
470 
404 
349 
297 
250 
213 


270 
321 
295 
517 
432 
283 
276 


394 
872 
762 
666 
578 
497 
432 
375 
329 
291 
268 
253 





STATIONARY POPULATION 





In the age 
interval 


(5) 


Tz—Tr+t 


271 
269 


1, 069 
1, 859 
1, 851 
2, 489 


8, 077 
7, 974 
7, 905 
7, 844 
7,790 
7, 744 
7, 703 
7, 668 
7, 638 
7, 611 
7, 588 
7, 568 


271 


1, 071 
1, 866 
1, 859 
2, 501 
8, 107 


7, 946 


7, 617 


In this and all 
subsequent age 


intervals 
(6) 


Tz 


5, 435, 389 
5, 435, 118 
5, 434, 849 
5, 434, 580 
5, 433, 511 
5, 431, 652 
5, 429, 801 


5, 435, 389 
5, 427, 312 
5, 419, 338 
5, 411, 433 
5, 403, 589 
5, 395, 799 
5, 388, 055 
5, 380, 352 
5, 372, 684 
5, 365, 046 
5, 357, 435 
5, 349, 847 


5, 356, 374 
5, 356, 103 
5, 355, 834 
5, 355, 566 
5, 354, 500 
5, 352, 647 
5, 350, 803 


5, 356, 374 
5, 848, 325 
5, 340, 389 
5, 332, 524 
5, 324, 721 
5, 316, 973 
5, 309, 274 
5, 301, 617 
5, 293, 996 
5, 286, 407 
5, 278, 845 
5, 271, 305 


5, 583, 750 
5, 583, 479 
5, 583, 209 
5, 582, 940 
5, 581, 869 
5, 580, 003 
5, 578, 144 


5, 583, 750 
5, 575, 643 
5, 567, 629 
5, 559, 683 
5, 551, 796 
5, 543, 961 
5, 586, 171 
5, 528, 420 
5, 520, 702 
5, 513, 014 
5, 505, 352 
5, 497, 713 


53 


AVERAGE 
FUTURE 
LIFETIME 


Average number 
of years of life 
remaining at 
beginning of age 
interval 


(7) 
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PART III 
ACTUARIAL TABLES 


Scope of the actuarial tables 


The actuarial functions included in this volume are 
based on the 1939-1941 life tables for white males and 
white females in the United States, and on a Makeham 
graduation of the life table for total whites; which was 
prepared in order to facilitate the calculation of values 
of annuities and other benefits involving two or more 
joint lives. In addition to the elementary life table 
values, the functions tabulated on the basis of the 
white males and white females tables are the usual 
commutation columns (C, D, M, N, R, and 8S), whole 
life immediate annuity values, and both single and 
annual premiums for whole life assurances. These are 
given at five interest rates: 2, 2%, 3, 3%, and 4 percent. 

The functions tabulated for the makehamized mor- 
tality table’ are the elementary values including the 
force of mortality, single whole life immediate annuities, 
and equal age whole life immediate annuities for two, 
three, and four joint lives. The annuity values are 
shown for four interest rates: 2, 24%, 3, and 4 percent. 
A table of the Makeham constants and their common 
logarithms, and a table of uniform seniority for two 
lives are also included. This mortality table follows 
Makeham’s law at ages 17 and over. An auxiliary 
table, to facilitate the approximate computation of 
joint life annuity values when one or more of the lives 
are under age 17, is given on page 96. 


Comparison with mortality tables based on the experi- 
ence of insured lives . 


It is interesting to compare the life tables for which 
actuarial functions are tabulated here with those based 
on recent life insurance experience. 

Among such tables, the greatest interest attaches to 
the Commissioners 1941 Standard Ordinary Mortality 
table ? which has now (August 1945) been recognized 
by law in 25 States * including the 23 which have en- 
acted the Standard Non-Forfeiture and Valuation 
Laws * recommended by the National Association of 


1 The term ‘‘mortality table,’’ which is the name customarily applied by actuaries, 
is a More appropriate one to describe the makehamized table, since this table does not 
include values of the average future lifetime or of the functions relating to the sta- 
tionary population. 

2 National Association of Insurance Commissioners, Report of the Committee To 
Study Non-Forfeiture Benefits and Related Matters, p. 186, 1941. 

3 California, Colorado, Connecticut, Delaware, Illinois, Indiana, Kentucky, Maine, 
Maryland, Massachusetts, Michigan, Missouri, Montana, Nebraska, New Hamp- 
shire, New Jersey, New Mexico, North Carolina, Oregon, Pennsylvania, Tennessee, 
Vermont, Virginia, West Virginia, and Wisconsin. Colorado and Connecticut have 
recognized the new table but have not enacted the standard laws. 

4 National Association of Insurance Commissioners, Report of the Committee of Com- 
missioners Appointed To Consider and To Make Recommendations on the Report of the 
Committee To Study Non-Forfeiture Benefits and Related Matters, Exhibits A and B, 
1942, 


Insurance Commissioners in December 1942. How- 
ever, this table cannot be regarded as reflecting current 
life insurance experience, since the rates of mortality 
include adjustments which are considered sufficient to 
provide “reasonable margins for adverse fluctuations in 
mortality and for contingencies,” together with an ad- 
ditional factor of conservatism in the calculation of pre- 
miums.> However, the underlying experience table, 
excluding these margins, which is known as the 1930- 
1940 Experience table, is also available.’ In table N 3 
the rates of mortality for white males in the United 
States, both in 1929-1931 and in 1939-1941, are com- 
pared with those of both the Commissioners 1941 
Standard Ordinary Mortality table and the 1930-1940 
Experience table. The corresponding values from the 
makehamized mortality table for total whites (table 38 of 
this volume) are also shown. The 1930-1940 Experience 
table is based primarily on the experience during the 
decade of 16 life insurance companies (15 United States 
companies and 1 Canadian company) which include the 
13 largest companies in the United States and Canada.’ 
TaBLE N.—ANNUAL Rate or Morra.ity PER 1,000 at SELECTED 

AcEs From Certain Unirep States Lire TaBLES FOR 

1929-1931 anp 1939-1941, anp From Mortauity TABLES 


BasED ON ReEcENT LirE INSURANCE EXPERIENCE IN THE 
UNITED STATES AND CANADA 








F F United States} Commis- 
United States) United States} to+41 whites, | sioners 1941 | 1930-1940 Ex- 
AGE white males, | white males, 1939-1941, Standard perience 
1929-1931 1939-1941 makehamized| Ordinary 

eee 62, 32 48, 12 43.15 1 22. 58 121. 82 
hI Ses oa 9. 93 4. 87 4. 60 §.77 5. 01 
ean ees 2. 66 1. 38 1, 24 2. 76 1, 96 
Nicaea ee 1.47 1.00 . 85 1.97 Toad 
ye Came ss 2.13 1. 43 1, 30 2.15 1.30 
Quceee nt on 3.18 2..12 1.65 2. 43 1. 67 
QOno 4 oa> oa 3. 71 2. 43 1, 98 2. 88 2.01 
SOR eames ee 4.13 2.79 2.49 3. 56 2.22 
Sinn 5.10 3. 63 3. 29 4. 59 2.79 
40R Sk 6. 79 5.13 4. 53 6.18 4.06 
Abaeee 2. 3 9. 29 7. 66 6. 46 8. 61 6. 24 
ba Ue mre 12. 78 11. 55 9. 45 12, 32 9.76 . 
LESS oe ee 18.19 17. 37 14. 08 17. 98 15. 40 
O0fraskecwi 26. 44 25. 48 21, 25 26. 59 23. 69 
Oboe eet 38. 65 36. 85 32. 30 39. 64 36. 13 
(hE epee 57. 96 54, 54 49. 26 59. 30 54, 25 
(in 85. 26 83. 13 75. 06 88. 64 81.05 
Ores ee ze 129. 97 124, 71 113, 82 131. 85 121. 06 
ihe ea 184. 68 181. 04 170. 94 194, 13 178. 98 
00 esa 245. 50 248. 94 252. 61 280. 99 265. 23 





1 Extension to age 0 by Malvin E. Davis. (See Transactions, Actuarial Society of 
America, vol. 43, Part 1, No. 107, p. 108, May 1942.) These rates include arelatively 
small proportion of experience in the first week of life, where the mortality rate is 

igh. 


5 Thompson, John S., The Commissioners 1941 Standard Ordinary Mortality Table, 
Transactions, Actuarial Society of America, vol. 42, Part 2, No. 106, pp. 314-340, 
September 1941. 

6 Thompson, op. cit., p. 325. 
construction of both tables. 

7 Report of Joint Committeeon Mortality, Transactions, Actuarial Society of America, 
vol. 35, Part 2, No. 92, pp. 353-356, October 1934, and vol. 42, Part 1, No. 105, pp. 
140-149, May 1941. 


This article gives a complete account of the method of 
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It can therefore be considered representative of recent 
life insurance experience in the two countries. 

In comparing this table with those based on the 
experience of the general population, several points 
should be kept in mind. In the first place, although 
the insurance experience included insurance on the lives 
of women as well as men, policies on the lives of men 
are far more numerous. In addition, tabulation was 
on the basis of amounts of insurance rather than lives, 
so that the death of an individual having $10,000 of 
insurance has the same effect as 10 deaths of persons 
with $1,000 policies. As men, in general, carry much 
larger amounts of insurance than women, it is clear 
that the total experience reflects the mortality of males 
to a much greater extent than that of females. In the 
second place, all group and industrial insurance were 
excluded from the experience, which in view of the 
tabulation by amounts rather than lives insured, sug- 
gests that a very substantial proportion of the total 
insurance represented was held by persons in the 
higher income levels. In the third place, the ex- 
perience was limited to persons who had undergone a 
medical examination at the time of issuance of the policy, 
and also (with some exceptions at the oldest and the 
youngest ages) to those policies issued in 1925 or later, 
while at the same time all experience during the first 
5 years of the existence of a particular policy was 
excluded. This means that the experience consisted, 
for the most part, of persons who had been medically 
examined between 5 and 15 years prior to the time of 
exposure. 


8 Thompson, op. cit., pp. 316, 322-327. 


UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 


Table N shows that mortality rates under the 1930- 
1940 Experience table are lower at most ages than those 
of white males in the United States in 1939-1941. This 
is probably due primarily to the influence of the greater 
weight given, in the insurance experience, to persons 
in the higher income brackets, and to the inclusion of 
a number of female lives, and only slightly due, if at 
all, to the medical examination, the effect of which 
would be expected to have largely worn off after 5 to 
15 years. The difference is actually somewhat greater 
than the figures indicate, since the insurance experience 
covers a somewhat earlier period. The mortality rates 
in the Commissioners table are, in general, intermediate 
between those for white males in 1929-1931 and 1939- 
1941 to about age 60, after which they are higher than 
either. When the mortality rates of the 1930-1940 
Experience table are compared with those of the make- 
hamized mortality table for total whites in 1939-1941, 
it is found that the insurance table shows lower rates 
at ages 13 to 19 and 26 to 47 and higher rates else- 
where. At ages above 47 the difference increases 
rapidly. However, if comparison is made with the 
unmakehamized mortality rates for total whites in 
1939-1941 (table 4 in this volume), the ages at which 
the life insurance mortality is lower are 18 to 48. 

Table O gives a similar comparison of net values of 
immediate whole life annuities and single and annual 
net premiums for whole life insurance at 3 percent 
interest. In this case, the life table for white males 
in the United States in 1929-1931 is not included in 
the comparison, as commutation columns on this basis 
are not available. These premiums and values are 
based on interest and: mortality only, and include no 


TaBLEe O.—IMMEDIATU WHOLE Lire ANNUITY VALUES AND SINGLE AND ANNUAL Net Premiums ! AT 3 PERCENT INTEREST, DERIVED 
From CERTAIN UNITED STATES Lire TABLES FOR 1939-1941 anp From Mortauity TABLES BasED ON REcENT LIFE INSURANCE 


EXPERIENCE IN THE UNITED STATES AND CANADA 








VALUE OF IMMEDIATE WHOLE LIFE ANNUITY OF | NET SINGLE PREMIUM FOR WHOLE LIFE INSURANCE | NET ANNUAL PREMIUM FOR WHOLE LIFE INSUR- 


ONE PER ANNUM 


OF ONE UNIT ANCE OF ONE UNIT 








* United 

AGE United States Commis- United 

States total sioners 1930-1940 States 

white whites, 1941 fore white 

males, | 1939-1941, | Standard | ~*Perlence| sales, 
1939-1941 make- Ordinary 1939-1941 

hamized 

26. 2661 26. 7047 2 26. 3993 2 27.1190 0. 20584 
27. 4216 27. 7461 26. 8195 27. 5557 . 17218 
27. 0080 27. 3545 26. 4770 27. 2266 . 18423 
26. 1725 26. 5553 25. 7391 26. 4962 . 20857 
25. 1862 25. 6216 24. 8033 25. 5628 . 23730 
een tao Sek, ap EY ses 24.1201 24. 5966 23. 7453 24. 5249 . 26835 
Dive etet Siemens 22. 9490 23. 4392 22. 5489 23. 3616 . 80246 
Bet eet fatercbets4 21. 6056 22. 1352 21. 2078 22. 0339 . 34158 
CL a are Sy ee ey 20. 0917 20. 6798 19. 7207 20. 5160 . 88568 
BOS a5 9 states oxlt o 18. 4247 19. 0744 18. 0928 18. 8243 . 43422 
Oh Peete Des ee 16. 6360 17.3295 16. 3393 16. 9913 . 48634 
Lt aed =e Be 14. 7687 15. 4660 14, 4864 15. 0544 . 64074 
Dik. fe eee Sade ek Ge 12. 8673 13. 5186 12. 5730 13. 0686 . 59612 
GO 2 ibs es A 10. 9775 11. 5350 10. 6494 11. 0926 . 65112 
Claeys em a ees den) 9.1155 9. 5745 8. 7742 9.1781 . 70538 
NOsts ete re 7. 3134 7. 7029 7. 0091 7. 3785 . 75787 
5. 6634 5. 9845 5. 4104 5. 7324 . 80592 
4, 2681 4, 4730 4, 0210 4. 2787 . 84655 
3. 1562 3. 2026 2. 8633 3. 0444 . 87896 
2. 3350 2. 1840 1, 9290 1. 9084 . 90285 











United United 
bet Commis- oe — Commis- 
ota sioners States tota sioners 
whites, 1941 | a | | white whites, Ags jf tea pi 
1939-1941, Standard P males, 1939-1941, | Standard ig 
make- Ordinary 1939-1941 make- Ordinary 
hamized hamized 
0. 19307 20. 20196 20. 18100 - 0. 00755 0. 00697 2 0. 00737 20. 00644 
. 16274 . 18972 . 16828 . 00606 00566 . 00682 . 00589 
. 17415 . 19970 17787 ~ 00658 00614 . 00727 . 00630 
19742 . 22119 19914 . 00768 00716 00827 00724 
22462 . 24845 22632 . 00906 00844 00963 00852 
. 25447 27926 25656 . 01068 00994 01129 01005 
28818 31411 29044 . 01263 01179 01334 01192 
32616 35317 32911 -O1511 01410 01590 01429 
36855 39649 37332 . 01829 01700 01913 01735 
41531 44390 42259 . 02235 02069 02325 02132 
46613 49497 47598 . 02758 02543 . 02855 . 02646 
52041 54894 53239 . 03429 03161 03545 03316 
. 57713 . 60467 59023 . 04299 03975 04455 04195 
. 63491 . 66070 64779 . 05436 . 05065 05672 05357 
69201 715381 70355 . 06973 06544 07318 06912 
74652 76673 75597 . 09116 08578 09573 09023 
79657 81329 80391 . 12095 11405 12687 . 11941 
84059 85376 84625 . 16069 15359 17004 . 16031 
. 87760 . 88748 . 88221 . 21148 20882 . 22972 . 21813 
. 90726 - 91469 - 91529 - 27072 28494 - 31228 . 31470 





1 These premiums and values are based on interest and mortality only, and include no allowance for operating expenses, taxes, or contingencies. 


compared with the gross premium rates actually charged by life insurance companies. 
2 Based on Davis extension. See footnote to table N. 


They are not to be 


ACTUARIAL TABLES 57 


allowance for operating expenses, taxes, or contin- 
gencies. They are not to be compared with the gross 
premium rates actually charged by life insurance 
companies. 


Uses of the actuarial tables 


The actuarial tables based on the 1939-1941 United 
States life tables for white males and white females 
can be used in making valuations and cost estimates 
for pension schemes and collective plans for providing 
benefits to dependent survivors, when the covered 
group can be considered representative of the general 
population of the Nation. This implies, in the case 
of death benefits, that the members of the group have 
not been selected primarily on the basis of physical 
fitness, economic status, or any other characteristic 
which would materially affect their mortality prospects; 
and, in the case of annuities, that there has not been a 
strong element of self-selection, such as is commonly 
exercised by annuitants of life insurance companies. 
An example would be a social insurance coverage which 
applies on a compulsory basis to all persons engaged in 
specified occupations. Of course, groups in particular 
occupations involving a special hazard could not be 
considered representative of the general population. 

The actuarial tables can also be used in courts of law 
in damage suits involving loss of income through death 
or disablement, and in all other cases in which a lump 
sum payment is to replace a series of periodic payments 
during. the life of an individual, and vice versa. Sim- 
ilar, but frequently more complicated, problems arise 
in the valuation of estates, particularly when two or 
more different heirs have an immediate or contingent 
interest in the same property. The tables might also 
be used, in some cases, in determining the value of life 
annuities payable under workmen’s compensation laws. 

It would be outside the scope of this volume to enter 
into any discussion of the technicalities of these various 
uses. However, they all involve the calculation of 
present values of life annuities or net premiums for 
life insurance benefits. The basic mathematical theory 
underlying these calculations is presented from an ele- 
mentary standpoint on pages 85 to 92 of part IV; and 
specific instructions in the use of the actuarial tables in 
this volume, together with numerical examples, are 
given on pages 92 to 99. For the reader who is already 
conversant with the general theory, but wishes to 
acquaint himself with the particular arrangement of 


tables adopted in this volume, the following summary 
may be helpful. . 


Auxiliary [tables intended for use in connection with 
the actuarial tables 


Subject Table Page 
Reference lists of formulas: , 
For, single life annuities--..2- [222222522 5 87 
For single life assurance benefits_-______-- Q 88 
For annuities and assurance benefits involy- 
ing two or more joint lives___._-_______- R 91 


Auxiliary tables for use in special calculations: 
In computing values of joint life annuities 
involving ages under 17: 
Present value of one due in 1 to 17 
years at 2, 2%, 3, and 4 percent in- 
POTOSG — ao Lee) trace ewe ee aoe ee eee 2 ) 95 
Adjustment factor r for approximating 
values of joint life annuities involy- 
ing ages under 172.155) 2 U 96 
In computing assurance premiums involvy- 
ing two or more joint lives: 
Values of the rate of discount for var- : 
ious rates of‘interest_.........-2-- ae 97 
In estimating joint life annuity values based 
on the separate life tables for white males 
and white females: > 
Adjusted ages for use in the rougher 
method of approximation_________-_ Z 98 


Mathematical notation employed in the actuarial tables 


The symbols used in the headings of the actuarial 
tables conform to standard actuarial practice except that 
the simpler forms N, and S, are employed instead of 
N, and S,. The special open-face symbols have never 
served any real need except in England,’ and their use 
seems to have been almost wholly confined to English- 
speaking countries. The usage adopted in this volume, 
besides conforming to general practice outside the 
English-speaking world, has been recommended for 
adoption by a subcommittee designated by the Per- 
manent Committee of the International Congresses of 
Actuaries to study the revision of the international 
actuarial notation. In order to avoid any possible 
confusion, the definitions of the symbols N, and S; as 
used in this volume are given at the bottom of each 
page of tables in which they appear. 

9 See Notation Internationale, pamphlet issued by the Comité Permanent des Con- 
grés Internationaux d’Actuaires, p. 4, Bruxelles, Février 1939; also E. F. Spurgeon, 
Life Contingencies, third edition, pp. 35, 36, 69, Cambridge University Press, London, 
aes Internationale (previously cited), p. 10z. The fact that the change was 


actually proposed by the British actuarial bodies shows that there is general agreement 
as to its desirability. ; 
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TABLE 14.—UNITED States WHITE Maes: 1939-1941—ELEMENTARY VALUES 


In the interest of internal consistency within the actuarial tables, certain of these values have been altered very slightly from those appearing in table 5, p. 34. For 
explanation, see text, p. 137] 
































OF 100,000 BORN ALIVE OF 100,000 BORN ALIVE 
_ PROBABILITY | PROBABILITY —_——__—_—__—_——_—_] proBaBizity | PROBABILITY 
FORCE OF FORCE OF 
OF SURVIVING] OF DYING IN : OF SURVIVING] OF DYING IN 
AGE Number keeeaear 1 YEAR AT | EACH YEAR er cx te = Number Narnher 1 YEAR AT | EACH YEAR fro ihagee 
surviving | ¢ aah Shar EACH AGE OF AGE surviving | (yn Sean EACH AGE OF AGE 
to each age of age to each age of age 
oe ls dz Pz dz Me 7 lz dz Pz dz Me 

(1a ee ee 100, 000 4, 812 0. 95188 0. 04812 10° 207574) She 75, 156 1, 305 0. 98264 0. 01736 0. 01682 
cas S38 ast 95, 188 464 . 99513 . 00487 00813. | 5652545 %084 73, 851 1, 390 - 98118 . 01882 . 01824 
Pile Rte Sat 94, 724 250 . 99736 . 00264 OOS00 dM atane-< 5 72, 461 1, 473 . 97967 . 02033 . 01975 
1: ee PE Ed, 94, 474 179 . 99811 . 00189 00212 }) b8hee sere 70, 988 1, 558 . 97805 . 02195 . 02135 
pele. 8 es 94, 295 145 . 99846 . 00154 NOOTG7 robe aa ooo 69, 430 1, 643 . 97634 . 02366 . 02305 
Reso 94, 150 130 . 99862 . 00138 , OOLASa G0 esse aoe 67, 787 i 74 . 97452 . 02548 . 02486 
(ab Pe ae 94, 020 116 . 99877 , 00123 00131 i -6lea2to = 66, 060 1, 813 . 97256 . 02744 . 02679 
Tae Oe 93, 904 108 . 99885 00115 VOOLLS TH 620-272. 64, 247 1, 896 . 97049 . 02951 . 02887 
Cy oe Se 93, 796 99 . 99894 . 00106 OOLL0 tt) G8p se se eee- 62, 351 1, 981 . 96823 . 03177 . 03109 
|) ial cae 93, 697 96 . 99898 . 00102 00104 yh 6422-522 \ 60, 370 2, 065 . 96579 . 03421 . 03350 
i UY ei Set ce 93, 601 93 . 99901 . 00099 OOL00 HT 6522...-2. -— 58, 305 2, 148 . 96316 . 03684 . 03613 
gh pee eee So 93, 508 95 . 99898 . 00102 00100 Ht \6Gnest os ae 56, 157 2, 232 . 96025 . 03975 . 03900 
TS = 93, 413 99 . 99894 . 00106 00103 G72 53, 925 2, 315 . 95707 . 04293 . 04217 
ik eee ees 2 93, 314 106 . 99886 . 00114 -00100 st) 68.2 eet 51, 610 2, 396 - 95357 . 04643 . 04565 
14 tee 93, 208 119 . 99872 | * . 00128 00120 Th 6922 49, 214 2, 475 . 94971 . 05029 . 04950 
93, 089 133 . 99857 . 00143 . 00135 46, 739 2, 549 . 94546 . 05454 . 05376 
92, 956 147 . 99842 . 00158 . 00151 44, 190 2, 618 . 94076 . 05924 . 05849 
92, 809 160 . 99828 . 00172 . 00166 41, 572 2, 678 . 93558 - 06442 . 06374 
92, 649 172 . 99814 00186 . 00179 38, 894 2, 728 : . 92986 . 07014 . 06956 
92, 477 184 . 99801 . 00199 . 00192 36, 166 2, 762 . 92363 . 07637 . 07598 
| Weta 8 ool 92, 293 195 . 99789 . 00211 . 00206. i) 752s _ 33, 404 PN EH Oe oe . 91687 . 08313 , 08301 
y ) nS See 92, 098 205 . 99777 . 00223 . 00218 1Osebores 30, 627 2, 769 . 90959 . 09041 . 09066 
7-9) fe gee sg 91, 893 214 . 99767 . 00233 H 00228 Wotiacetectes 27, 858 2, 735 . 90182 . 09818 . 09894 
pets ine? 9 91, 679 218 . 99762 . 00238 £00236 di) 78s Se 25, 123 2, 675 . 89352 . 10648 . 10785 
De See ae 91, 461 220 . 99759 . 00241 00240 4h (79==.---2.~ 22, 448 2, 588 . 88471 . 11529 . 11742 
4 STiige Be be 91, 241 222 . 99757 . 00243 400242 fi 80.2.2 --2:- 19, 860 2,477 . 87528 . 12472 . 12772 
Pies aS 91, 019 223 . 99755 . 00245 (00244 Wl Skiss 22ers 17, 383 2,341 ~ . 86533 . 13467 . 13880 
Wate. 5 * 90, 796 228 . 99749 . 00251 00248 i 82. ooo oo 15, 042 2, 187 . 85461 . 14539 . 15074 
Do pea oye 90, 568 234 . 99742 . 00258 700255 | S3yscaso 12, 855 2,014 . . 84333 . 15667 é . 16359 
20 ae ene 90, 334 242 . 99732 . 00268 mOOUZOL I S46 sane. 10, 841 1, 828 . 83138 - 16862 whdlot 
00 es 90, 092 251 . 99721 . 00279 00273 Sb. 2-22 9, 013 1, 631 . 81904 . 18096 . 19203 
SUSE Stee 89, 841 262 . 99708 . 00292 400286 ‘Il S86 eeasees se 7, 382 1, 482 . 80601 . 19399 . 20754 
Boo 89, 579 274 . 99694 . 00306 00209") S72-.-.---= 5, 950 1, 233 . 79277 . 20723 . 22382 
333 Sess = 89, 305 288 . 99678 . 00322 “00814 Ii S82 Zee 2-2 4,717 1, 042 . 77910 . 22090 - 24084 
iF ipo pt A 89, 017 304 . 99658 . 00342 00332. |! 8922. -2-.-- 3, 675 863 . 76517 . 23483 . 25854 
20 eee 88, 713 322 . 99637 . 00363 SOOSH 2s OU sane ee 2, 812 700 . 75107 . 24893 . 27687 
36.2 88, 391 |. 342 . 99613 . 00387 2008751) O).5- eee = 2,112 556 . 73674 . 26326 . 29580 
By Serge 88, 049 364 . 99587 . 00413 HOO4OL AN 92 ae 1, 556 432 . 12237 t . 27763 . 31526 
08 32 Feeds ~ 87, 685 _ 389 . 99556 . 00444 400420 Ill) O342.-ss8 225 1, 124 328, 2 . 70801 . 29199 . 33521 
3 ek) 87, 296 416 . 99523 . 00477 <O0460 H):.04_—- ue 2 795. 8 243.9 . 69352 . 30648 . 35558 
86, 880 446 . 99487 . 00513 . 00495 551.9 177.0 . 67929 . 32071 . 37631 
86, 434 479 . 99446 . 00554 . 00534 374.9 125. 6 . 66498 . 33502 . 39732 
85, 955 515 . 99401 . 00599 . 00578 249.3 87.0 . 65102 . 34898 . 41853 
85, 440 . 555 . 99350 . 00650 200626 I) 98ance2 2x. 162.3 58.9 . 63709 . 36291 . 43985 
84, 885 600 . 99293 . 00707 OO670) 1) 0922 =.= = 5— 103. 4 38. 88 . 62398 . 37602 . 46120 
Aho: hiss ioe 84, 285 646 . 99234 . 00766 00738 fi) 100 ceases 64. 52 25, 12 . 61066 - 88934 - 48245 
46% Ube 83, 639 696 . 99168 - 00832 00802 |} LOL t22... 39. 40 15. 84 . 59797 . 40203 . 503851 
4722 ee 82, 943 750 - 99096 . 00904 . 00871 102 Soa At) 205.00 9.76 . 58574 . 41426 . 62425 
48) ita: ees! 82, 193 806 . 99019 . 00981 . 00946 |} 103.___--_- 13. 80 5. 880 . 57391 . 42609 . 54453 
7 ets <2 81, 387 866 - 98936 . 01064 - 01027 ifhd04.2 2225 7. 920 3. 462 . 56288 . 43712 . 56422 
50; 80, 521 930 . 98845 01155 OUT 1065. 2 eso 4, 458 1. 995 , 55249 . 44751 . 58317 
Sli SF os 79, 591 997 . 98747 . 01253 01210 |} 10622424 — 2. 463 1. 127 . 64243 . 45757 . 60122 
B2aetete 78, 594 1, 069 . 98640 . 01360 SOTST4A elie. ae 1. 336 . 6229 . 538376 . 46624 . 61822 
ihe bs eae S| 77, 525 1, 145 . 98523 . 01477 eO1427 i) LO8Sae ove ayes! . 7131 . 00000 1; 000007 ss 22 Fea Se eeee 

i aa 76, 380 1, 224 - 98397 . 01603 . 01550 
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TABLE 15.—UniTEp StatEs WHITE Mauss: 1939-1941—Commuration Cotumns AT 2 Percent INTEREST . 

z Dz Nz Sz Cz Mz Rez z Dz Nz Sz Cz Mz R:z 

0 100,000 | 3,458,807 | 94,230, 796 |4, 717.6 32, 180.2 | 1,611,142.8 |] 55 |25, 290 385, 621 4, 252, 498 430.53 — |17,729.07 1302, 239. 59 

1 93,322 | 3,358,807 | 90,771,989 | 445.98 /| 27,462.56 | 1,578, 962.58 || 56 |24, 364 360, 331 3, 866, 877 449.58 |17,298.54  |284, 510. 52 

2 91,046 | 3,265,485 | 87, 413,182 | 235.58 | 27,016.58 | 1,551, 500.02 || 57 |23, 437 335, 967 3,506, 546 467.08  |16,848.96  |267, 211.98 

3 89,025 | 3,174,439 | 84,147,697 | 165.37 | 26,781.00 | 1,524, 483. 44 || 58 |22, 510 312, 530 3, 170, 579 484.35 116,381.88 |250, 363. 02 

4 87,114 | 3,085,414 | 80,973,258 | 131.38 | . 26,615.63 | 1,497, 702, 44 || 59 |21, 584 290, 020 2, 858, 049 500.76  |15,897.53  |233, 981, 14 

5 85,275 | 2,998,300 | 77,887,844 | 115.44 | 26,484.30 | 1, 471,086.81 || 60 |20, 660 268, 436 2, 568, 029 516.04 15,396.77 — |218, 083. 61 

6 83,487 | 2,913,025 | 74,889,544 | 100.98 | 26,368.86 | 1,444,602. 51 || 61 |19, 739 247, 776 2, 299, 593 531. 11 14,880.73  |202, 686, 84 

7 81,749 | 2,829,538 | 71,976,519 | 92.177 | 26, 267.88 | 1, 418, 233.65 || 62 |18, 821 228, 037 2) 051, 817 544.54 114,349.62 ‘1187, 806.11 

8 80,054 | 2,747,789 | 69,146,981 | 82.839 | 26,175.70 | 1,391,965. 77 || 63 |17, 907 209, 216 1, 823, 780 557.79  |13,805.08 |173, 456. 49 

9 78,401 | 2,667,735 | 66,399,192 | 78.753 | 26,092.86 | 1,365, 790.07 || 64 |16, 998 191, 309 1, 614, 564 570.04 13,247.29  |159. 651. 41 
10 76,785 | 2,589,334 | 63,732,457 | 74.796 | 26,014.11 | 1,339, 697.21 || 65 116,095 174, 311 1, 423, 255 581.33  |12,677.25 |146, 404. 12 
11 75,205 | 2,512,549 | 61, 142,123 | 74.907 | 25, 939.32 | 1, 313, 683. 10 || 66 |15, 198 158, 216 1, 248, 944 592,22 12,095.92  |133, 726.87 
12 73,656 | 2,437,344 | 58,629,574 | 76.530 | 26,864.41 | 1, 287, 743.78 || 67 |14, 308 143, 018 1, 090, 728 602.20 11,503.70  —‘|121, 630. 95 
13 72,135 | 2,363,688 | 56,192,230 | 80.335 | 25,787.88 | 1, 261,879.37 || 68 |13, 425 128, 710 947, 710 611.05  |10,901.50 —‘|110, 127. 25 
14 70,640 | 2,291,553 | 53,828,542} 88.419 | 25,707.54 | 1, 236,091. 49 || 69 |12, 551 116, 285 819, 000 618.82  |10, 290. 45 99, 225. 75 
15 69,166 | 2,220,913 | 51,536,989 | 96.883 | 25,619.12] 1, 210, 383.95 || 70 |11, 686 102, 734 703, 715 624. 82 9, 671. 63 88, 935. 30 
16 67,713 | 2,151,747 | 49,316,076 | 104.98 | 25,522.24 | 1, 184, 764. 83 || 71 |10, 832 91, 048 600, 981 629. 15 9, 046. 81 79, 263, 67 
17 66,281 | 2,084,034 | 47,164,329 | 112.03 | 25,417.26 | 1,159, 242.59 || 72 | 9,990.5 80, 215.8 509, 933. 3 630. 95 8, 417. 66 70, 216. 86 

18 64,869 | 2,017,753 | 45,080,295 | 118.07 | 25,305.23 | 1, 133, 825.33 || 73 | 9, 163.7 70, 225.3 429, 717.5 630. 13 7, 786. 71 61, 799. 20 

19 63,479 | 1,952,884 | 43, 062,542 | 123.83 | 25,187.16 | 1, 108,520.10 || 74 | 8,353.9 61, 061.6 359, 492, 2 625. 48 7, 156. 58 54, 012, 49 
20 62,111 | 1,889,405 | 41,109,658 | 128.66 | 25,063.33 | 1,083, 332.94 || 75 | 7,564.6 52, 707.7 298, 430. 6 616. 54 6, 531. 10 46, 855. 91 

21 60, 764 1,827,294 | 39,220,253 | 132.60 | 24,934.67 | 1,058, 269.61 || 76 | 6,799.7 45, 143.1 245, 722. 9 602. 71 5,914. 56 40, 324. 81 

22 59, 1, 766, 530 | 37,392,959 | 135.71 | 24,802.07 | 1,033, 334.94 |] 77 | 6,063.7 38, 343. 4 200, 579. 8 583. 64 5, 311. 85 34, 410. 25 
23 58,139 | 1,707,090 | 35,626,429 | 135.54 | 24, 666.36] 1,008, 532.87 || 78 | 5,361.2 32, 279.7 162, 236. 4 559. 64 4, 728, 21 29, 098. 40 
24|- 56,863 | 1,648,951 | 33,919,339 | 134.10 | 24,530.82 | 983,866.51 || 79 | 4,696. 4 26, 918. 5 129, 956. 7 530. 82 4, 168. 57 24, 370. 19 
25 55,614 | 1,592,088 | 32, 270,388 | 132.66 | 24,396.72] 959,335.69 || 80 | 4,073.5 2, 222. 1 103, 038. 2 498. 09 3, 637. 75 20, 201. 62 
26 54,391 | 1,536,474 | 30,678,300 | 130.65 | 24,264.06 | 934,938.97 || 81 | 3,495.5 18, 148.6 80, 816. 1 461. 52 3, 139. 66 16, 563, 87 

27 53,194 | 1,482,083 | 29,141,826 | 130.96 | 24,133.41 | 910,674.91 || 82 | 2,965.5 14, 653.1 - 62, 667. 5 422. 70 2, 678. 14 13, 424. 21 
28 52,020 | 1,428,889 | 27,659,743 | 131.77 | 24,002.45 | 886,541.50 || 83:| 2, 484.6 11, 687.6 48, 014. 4 381. 63 2, 255. 44 10, 746. 07 
29 50,868 | 1,376,869 | 26, 230,854 | 133.60 | 23,870.68 | 862,539.05 || 84 | 2,054.3 9, 203. 0 36, 326. 8 339. 60 1, 873. 81 8, 490. 63 
30 49,737 | 1,326,001 | 24,853,985 | 135.85 | 23,737.08] 888, 668.37 || 85 | 1,674.4 7, 148.7 27, 123. 8 297. 06 1, 534. 21 6, 616, 82 

31 48,626 | 1,276,264 23,527,984 | 139.03 | 23,601.23 | 814,931.29 || 86 | 1,344.5 5, 474.3 19, 975.1 255. 70 1, 237. 15 5, 082, 61 

32 47,534 | 1,227,638 | 22,251,720 | 142.54 | 23,462.20] 791,330.06 || 87 | 1,062. 4 4,129.8 14, 500.8 215. 85 981. 45 3, 845. 46 
33 46,459 | 1,180,104 | 21,024,082 | 146.89 | 23,319.66 767,867.86 || 88 | 825.75 3, 067. 39 10,371.01 —‘|178. 83 765. 60 2, 864, 01 

34 45,401 | 1, 133,645 | 19,843,978 | 152.01 | 23,172.77 | 744,548.20 || 89 | 630.73 2, 241. 64 7,303.62 |145. 21 586. 77 2, 098. 41 
35 44,359 | 1,088,244 | 18,710,333 | 157.85 | 23,020.76 | 721,375.43 || 90 | 473.15 1,610. 91 5,061.98 |115. 47 441, 56 1, 511. 64 
36 43,331 | 1,043,885 | 17,622,089 | 164.37 | 22,862.91] 698,354.67 || 91 | 348.40 1, 137. 76 3, 451. 07 89. 921 326. 091 1, 070. 080 
37 42,317 | 1,000,554 | 16,578,204 | 171.51 | 22,698.54 | 675,491.76 || 92) 251.65 789. 36 2, 313. 31 68. 496 236. 170 743. 989 
38 41, 316 958, 237 | 15,577,650 | 179.70 | 22,527.03 | 652,793.22 || 93 | 178.22 537.71 1, 523. 95 51.018 167. 674 507. 819 
39 40, 326 916,921 | 14,619,413 | 188.40 | 22,347.33] 630,266.19 || 94} 123.71 359. 49 986. 24 37.170 116, 656 340, 145 
40 39, 347 876,595 | 13,702,492 | 198.03 | 22,158.93 | 607,918.86 |] 95 84. 109 235. 779 626.748 | 26.446 79. 486 223, 489 
41 38, 378 837,248 | 12,825,897 | 208.51 | 21,960.90] 585,759.93 || 96 56. 014 151. 670 390.969 | 18.398 53. 040 144. 003 
42 37, 417 798,870 | 11,988,649 | 219.79 | 21,752,39 | 563,799.03 || 97 36. 518 95. 656 939.299 | 12.494 34. 642 90. 963 
43 36, 463 761,453 | 11,189,779 | 232.21 | 21,532.60] 542,046.64 || 98 23. 308 59. 138 143. 643 8, 2927 22. 1481 56. 3212 
44 35, 516 724,990 | 10,428,326 | 246.12 | 21,300.39 | 520,514. 04 || 99 14, 558 35. 830 84. 505 5. 3667 13. 8554 34. 1731 
45 34, 573 689, 474 9,703, 336 | 259.79 | 21,054.27 499, 213.65 |/100 8. 9059 21. 2724 48.6749 | 3.3994 8, 4887 20.3177 
46 33, 636 654, 901 9,013,862 | 274.41 | 20,794.48 | 478, 159.38 |/101 5. 3319 12. 3665 27.4025 | 2.1015 5. 0893 11. 8290 
47 32, 702 621, 265 8, 358,961 | 289.90 | 20,520.07 | 457,364.90 |/102 3. 1258 7.0346 15.0360 | 1.2695 | 2.9878 6. 7397 
48 31, 771 588, 563 7, 737,696 | 305.44 | 20,230.17 | 436, 844,83 ||103 1. 7950 3. 9088 8. 0014 74982 1. 71835 3. 75188 
49 30, 842 556, 792 7,149,133 | 321.74 | 19,924.73 | 416,614. 66 |/104 1.0100 2. 1138 4.0926 43282 . 96853 2.03353 
50 29, 916 525, 950 6, 592,341 | 338.75 | 19,602.99 | 396,689.93 ||105 . 55734 1. 10378 1.97878 | . 24453 . 53571 1. 06500 
51 28, 990 496, 034 6,066, 391 | 356.03 | 19,264.24 | 377,086.94 ||106 . 30189 . 54644 87500 |. 13543 . 29118 . 52929 
52 28, 066 467, 044 5, 570,357 | 374.26 | 18,908.21 | 357,822.70 ||107 . 16054 24455 32856 | . 073384 . 185747 . 238110 
53 27, 141 438, 978 5, 103, 313 | 393.00 | 18,533.95 | 338,914. 49 ||108 . 084010 - 084010 - 084010]. . 082363 . 082363 - , 082363 
54 26, 216 411, 837 4, 664, 335 | 411.88 | 18,140.95 | 320,380. 54 








Nz=D.+-Dit4it eee S2=N2+Nitit see 
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° TABLE 16.—UnitEep States WuitE Mates: 1939-1941—CommutTaTion CoLtumNs AT 24 Percent INTEREST 








z D: Ns Sz Cz M: R:z Zz Ds Nz Sz Rz 

0 100, 000 3, 056, 502 77, 493, 669 | 4694.6 25, 451.3 | 1, 166, 413.7 55 /19, 326 280, 794 3, 012, 161 Z 12, 477. 85 207, 325. 11 

1 92, 866 2, 956, 502 74, 437,167 | 441.64 20, 756.69 | 1, 140, 962. 43 56 |18, 528 261, 468 2, 731, 367 R 12, 150. 45 194, 847. 26 

2} 90,160] 2,863, 636 71, 480,665 | 232.15 | 20,315.05 | 1/120,205.74 || 57 |17, 736 242) 940 2, 469, 899 ‘ 11,810.23 —|182, 696, 81 

3 87, 729 2, 773, 476 68, 617,029 | 162.17 20, 082. 90 | 1,099, 890. 69 58 |16, 951 225,204 2, 226, 959 ‘ 11, 458, 49 170, 886. 58 

4 85, 427 2, 685, 747 65, 843, 553 | 128.16 19, 920.73 | 1,079, 807. 79 59 |16, 175 208, 253 2, 001, 755 y 11, 095. 53 159, 428. 09 

5 83, 215 2, 600, 320 63, 157,806 | 112.10 19, 792. 57 | 1,059, 887. 06 60 |15, 407 192, 078 1, 793, 502 . 10, 722. 10 148, 332. 56 

6 81, 073 2, 517, 105 60, 557, 486 97.587 | 19,680.47 | 1, 040, 094. 49 61 }14, 648 176, 671 1, 601, 424 137, 610. 46 

7| 78,998 | 21436,032| 58,040,381 | 88.641 | 19,582.88 | 1,020, 414.02 || 62 |13,899 162, 023 1, 424” 753 127, 271.31 

8 76,983 | 2,357,034 55, 604,349 | 79.272 | 19,494.24 | 1,000,831. 14 || 63 |13, 160 148, 124 1, 262; 730 117, 324. 37 

9 75, 026 2, 280, 051 53, 247, 315 74.995 | 19,414.97 981, 336. 90 64.}12, 431 134, 964 1, 114, 606 107, 777. 59 
10 73, 121 2, 205, 025 50, 967, 264 70.879 | 19, 339, 97 961, 921. 93 66 |11, 713 122, 533 979, 642 98, 638. 71 
11 71, 267 2, 131, 904 48, 762, 239 70.638 | 19, 269. 10 942, 581. 96 66 |11, 006 110, 820 857, 109 89, 914. 66 
12 69, 458 2, 060, 637 46, 630, 335 71.817 | 19, 198. 46 923, 312. 86 67 |10, 311 99, 814 746, 289 81, 611. 59 
13 67, 692 1, 991, 179 44, 569, 698 75.019 | 19, 126.64 904, 114. 40 68 | 9,627.4 89, 502.9 646, 474.6 73, 735. 29 
14 65, 966 1, 923, 487 42, 578, 519 82.165 | 19, 051. 62 884, 987. 76 69 | 8, 956.6 79, 875. 5 556, 971.7 66, 290. 84 — 
15| 64,275 | 1,857, 521 40,655,032 | 89.592 | 18,969.46 | 865,936.14 || 70 | 8,298.7 70, 918. 9 477, 096. 2 6, 568. 59, 282. 44 
16 62, 617 1, 793, 246 38, 797, 511 96. 608 18, 879. 86 846, 966. 68 71 | 7,654.7 62, 620. 2 406, 177.3 6, 127. 52, 713. 49 

i 60, 994 1, 730, 629 37, 004, 265 | 102. 59 18, 783. 26 828, 086. 82 72 | 7,025.6 54, 965. 5 343, 557.1 5, 684. 46, 586. 09 
18 59, 403 1, 669, 635 35, 273, 636 | 107. 59 18, 680. 67 809, 303. 56 73 | 6,412.7 47, 939. 9 288, 591.6 5, 243. 40, 901. 13 
19| 57,847 | 1,610,232 | 33,604,001 | 112.29 | 18,573.08 | 790,622.89 || 74 | 5,817.5 41, 527.2 240, 651.7 4, 804. 35, 657. 71 
20 56, 324 1, 552, 385 31, 993, 769 | 116.10 18, 460. 79 772, 049. 81 75 | 5,242.1 35, 709. 7 199, 124. 5 4, 30, 853. 10 
21 54, 834 1, 496, 061 30, 441,384 | 119.08 18, 344. 69 753, 589. 02 76 | 4,689.1 30, 467.6 163, 414. 8 3, 26, 481. 93 
22 53, 377 1, 441, 227 28, 945, 323 | 121. 27 18, 225. 61 735, 244. 33 G01 4) 16208 25, 778.5 132, 947. 2 3, 22, 535. 93 
93 | 51,954 | 1,387,850 | . 27,504,096 | 120.53 | 18,104.34 | 717,018.72 || 78| 3,661.1 21, 617.4 107, 168.7 3, 19, 003. 53 
24 50, 567 1, 335, 896 26, 116, 246 | 118.67 17, 983. 81 698, 914. 38 79 | 3,191.5 17, 956. 3 85, 551.3 25 15, 869. 69 
25 49, 215 1, 285, 329 24, 780,350 | 116.82 17, 865. 14 680, 930. 57 80 | 2,754.7 14, 764. 8 67, 595. 0 2 13, 116. 16 
26 47, 897 1, 236, 114 23, 495, 021 114. 49 17, 748. 32 663, 065. 43 81 | 2,352.3 12,010. 1 52, 830. 2 2 10, 721. 60 
27 46,615 | 1,188, 217 22, 258,907] 114.20 | 17,633.83 | 645,317.11 || 82] 1,985.9 9, 657.8 40, 820.1 8, 662. 23 
28 45, 363 1, 141, 602 21,070,690 | 114.35 17, 519. 63 627, 683. 28 |}; 83 | 1,655.7 7,671.9 31, 162.3 6, 911. 92 
29| 44143 | 1,096, 239 19,929,088 | 115.37 | 17,405.28 | 610,163.65 || 84] 1,362.3 6,016. 2 23, 490. 4 5, 443. 30 
30 42, 951 1, 052, 096 18, 832,849 | 116,74 17, 289, 91 592, 758. 37 85 | 1,104.9 4, 653.9 17, 474, 2 3 991. 44 4, 227.76 
31 41, 786 1, 009, 145 17, 780, 753 | 118. 89 17, 173.17 575, 468. 46 86 882. 92 3, 549. 01 12, 820. 29 y 796. 37 3,236. 32 
32 40, 648 967, 359 16, 771, 608 121.30 17, 054. 28 558, 295, 29 87 694. 29 2, 666. 09 9, 271. 28 : 629. 27 2, 439. 95 
33 39, 536 926, 711 15, 804, 249 | 124.39 16, 932. 98 541, 241. 01 88 536. 99 1,971.80 6, 605. 19 ; 488. 90 1, 810. 68 
34 38, 447 887, 175 14, 877, 538 | 128.10 16, 808. 59 524, 308. 03 89 408. 16 1, 434, 81 4, 633. 39 . 93. 373. 167 1, 321. 785 
35 37, 381 848, 728 13, 990, 363 | 132.37 16, 680. 49 507, 499. 44 90 304. 70 1, 026. 65 3, 198. 58 H 279. 656 948. 618 
36 36, 337 811, 347 13, 141,635 | 137.16 | 16,548.12] 490,818.95 || 91| 293,97 721.95 2,171.93 i 205. 657 668. 962 
37 35, 314 775, 010 12, 330, 288 142. 43 16, 410. 96 474, 270. 83 92 160. 48 498. 68 1, 449. 98 f 148. 314 463, 305 
38 34, 310 739, 696 11, 555, 278 | 148. 50 16, 268. 53 457, 859.87 || 93 113.10 338. 20 951. 30 ‘ 104. 847 314. 991 
39 | . 33,324 705, 386 10,815, 582 | 154.93 | 16,120.03 | 441,591.34 || 94] 78.120 225, 099 613, 104 : 72, 629 210, 144 
40 32, 357 672, 062 10,110,196 | 162.05 15, 965. 10 425, 471. 31 95 52. 856 146. 979 388. 005 E 49. 271 137. 515 
41 31, 406 639, 705 9, 438, 134 169. 80 15, 803. 05 409, 506. 21 96 35. 029 94, 123 241. 026 H 32. 733 88. 244 
42 30, 470 608, 299 8, 798,429 | 178.11 15, 633. 25 393, 703. 16 97 22. 725 59. 094 146. 903 3 21. 2839 55. 5110 
43 29, 548 577, 829 8,190,130 | 187. 26 15, 455. 14 378, 069. 91 98 14, 434 36. 369 87. 809 3 13. 5468 34, 2271 
44 28, 641 548, 281 7, 612, 301 197. 50 15, 267. 88 362, 614. 77 99 8.9714 21. 9348 51. 4404 f 8. 4364 20. 6803 
45 27, 744 519, 640 7,064,020 | 207. 46 15, 070. 38 347, 346.89 || 100 5. 4614 12. 9634 29. 5056 A 5. 1453 12, 2439 
46 26, 860 491, 896 6, 544, 380 | 218.07 14, 862. 92 332, 276. 51 || 101 3. 2538 7. 5020 16. 5422 . 3. 0708 7. 0986 
47 25, 987 465, 036 6, 052, 484 229. 25 14, 644. 85 317, 413.59 || 102 1. 8982 4, 2482 9. 0402 c 1. 79458 4, 02777 
48 25, 124 439, 049 5, 587,448 | 240. 36 14, 415. 60 302, 768. 74 || 103 1. 0847 2. 3500 4. 7920 ‘ 1. 02741 2, 23319 
49 24, 271 413, 925 5, 148, 399 251. 96 14, 175. 24 288, 353.14 || 104 . 60736 1, 26535 2. 44202 c . 57649 1, 20578 
50 23, 427 389, 654 4,734,474 | 263.98 13, 923, 28 274,177.90 || 105 «33353 . 65799 1, 17667 : . 31748 . 62929 
51 22, 592 366, 227 4,344,820 | 276.09 13, 659. 30 260, 254.62 || 106 . 17978 . 32446 . 51868 . 171864 . 311807 
52 21, 764 343, 635 3, 978, 593 288. 81 13, 383. 21 246, 595. 32 || 107 - 095138 . 144680 . 194222). . 091609 . 139943 
53 20, 945 321, 871 3, 634, 958 | 301. 80 13, 094. 40 233, 212.11 || 108 - 049542 . 049542 . 049542) . 048334 . 048334 


54 20, 132 300, 926 3, 313,087 | 314.75 12; 792. 60 220, 117. 71 
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CONDO BRONCO | & 


Dz 


100, 000 
92, 416 
89, 286 
86, 457 
83, 780 


81, 215 
78, 740 
76, 353 
74, 043 
71, 811 


69, 648 
67, 552 
65, 518 
63, 542 
61, 621 


59, 750 
57, 927 
56, 151 
54, 422 
52, 738 


Nz 


2, 726, 608 
2, 626, 608 
2, 534, 192 
2, 444, 906 
2, 358, 449 


2, 274, 669 
2, 193, 454 
2, 114, 714 
2, 038, 361 
1, 964, 318 


1, 892, 507 
1, 822, 859 
1, 755, 307 
1, 689, 789 
1, 626, 247 


1, 135, 073 
1, 088, 620 


1, 043, 627 
1, 000, 050 
957, 845 
916, 970 
877, 385 


839, 052 
801, 935 
766, 000 
731, 213 
697, 543 


664, 959 
633, 432 
602, 934 
573, 439 
544, 922 


517, 358 
490, 724 
464, 999 
440, 162 
416, 192 


393, 072 
370, 784 
349, 311 
328, 637 
308, 746 


289, 624 
271, 257 
253, 631 
236, 732 
220, 549 


Sz Gc 
64, 373, 119 |4, 671.8 
61, 646, 511 | | 437. 36 
59,019,903 | 228.79 
56, 485, 711 | 159. 04 
54, 040, 805 | 125. 08 
51, 682, 356 | 108. 87 
49, 407,687 | 94.319 
47, 214, 233 | 85. 256 
45,099,519 | 75. 875 
43,061,158 | 71. 433 
41, 096,840 | 67. 185 
39, 204,333 | 66. 631 
37, 381,474 | 67.414 
35, 626,167 | 70.078 
33, 936,378 | 76. 382 
32,310,131 | 82. 881 
30, 745, 505 | 88. 937 
29, 240,629 | 93. 983 
27, 793, 680 | 98. 089 
26, 402,882 | 101.87 
25, 066, 506 | 104, 82 
23, 782, 868 | 106. 99 
22, 550, 330 | 108. 43 
21, 367,299 | 107. 24 
20, 232, 226 | 105.07 
19, 143,606 | 102.94 
18, 099,979 | 100. 39 
17, 099,929 | 99, 653 
16, 142,084 | 99, 297 
15, 225,114] 99. 701 
14, 347,729 | 100. 40 
13, 508,677 | 101.74 
12, 706, 742 | 103.31 
11, 940, 742 | 105. 42 
11, 209, 529 | 108.04 
10, 511,986 | 111.10 

9, 847,027 | 114. 56 
9, 213, 595 | 118.38 
8, 610, 661 | 122.83 
8, 037,222 | 127.53 
7, 492,300 | 132.74 
6, 974, 942 | 138.41 
6, 484,218 | 144. 48 
6,019,219 | 151.17 
5, 579, 057 | 158. 66 
5, 162,865 | 165.85 
4, 769, 793 | 173.48 
4, 399,009 | 181. 50 
4,049, 698 | 189.37 
3, 721,061 | 197.54 
3,412,315 | 205.96 
3, 122,691 | 214.37 
2,851, 434 | 223.15 
2, 597, 803 | 232.06 
2,361,071 | 240.84 


M;z 


20, 584. 1 

15, 912. 27 
15, 474, 91 
15, 246, 12 
15, 087. 08 


14, 962. 00 
14, 853. 13 
14, 758, 81 
14, 673. 56 
14, 597. 68 


14, 526. 25 
14, 459. 06 
14, 392, 43 
14, 325. 02 
14, 254. 94 


14, 178. 56 
14, 095. 68 
14, 006. 74 
13, 912. 76 
13, 814. 67 


13, 712. 80 
13, 607. 98 
13, 500. 99 
13, 392, 56 
13, 285. 32 


13, 180, 25 
13, 077. 31 
12, 976. 92 
12, 877, 27 
12, 777.97 


12, 678. 27 
12, 577.87 
12, 476. 13 
12, 372. 82 
12, 267. 40 


12, 159. 36 
12, 048. 26 
11, 933. 70 
11, 815. 32 
11, 692. 49 


11, 564. 96 
11, 432, 22 
11, 293. 81 
11, 149. 33 
10, 998. 16 


10, 839. 50 
10, 673. 65 
10, 500. 17 
10, 318, 67 
10, 129, 30 


9, 931. 76 
9, 725. 80 
9, 511. 43 
9, 288. 28 
9, 056. 22 


Rz 


851, 664. 1 

831, 080. 01 
815, 167. 74 
799, 692. 83 
784, 446. 71 


769, 359. 63 
754, 397. 63 
739, 544, 50 


724, 785. 69 


710, 112, 13 


695, 514. 45 
680, 988. 20 
666, 529. 14 
652, 136. 71 
637, 811. 69 


623, 556. 75 
609, 378. 19 
595, 282. 51 
581, 275. 77 
567, 363. 01 


553, 548, 34 
539, 835. 54 
526, 227. 56 
512, 726. 57 
499, 334, 01 


486, 048. 69 
472, 868. 44 
459, 791. 13 
446, 814. 21 
433, 936. 94 


421, 158. 97 
408, 480. 70 
395, 902. 83 
383, 426. 70 
371, 053. 88 


358, 786. 48 
346, 627. 12 
334, 578. 86 
322, 645. 16 
310, 829. 84 


299, 137. 35 
287, 572. 39 
276, 140. 17 
264, 846. 36 
253, 697. 03 


242, 698. 87 
231, 859. 37 
221, 185. 72 
210, 685. 55 
200, 366, 88 


190, 237. 58 
180, 305. 82 
170, 580. 02 
161, 068. 59 
151, 780. 31 


Zz 


108 


Dz 


14, 788 
14, 108 
13, 439 
12, 783 
12, 138 


11, 506 

10, 886 

10, 279 
9, 685. 0 
9, 104.1 
8, 536.6 


, ie 


7, 442, 


x 
© 
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iw) 
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349. 94 
264. 69 


196, 64 

143, 39 

102. 56 
71, 929 
49, 443 


33, 291 

21. 955 

14.175 
8. 9592 
5. 5416 


3. 3572 
1.9904 
1. 1555 
. 65712 
. 36615 


- 20009 
. 10733 
. 056523 
- 029291 


Nz 


205, 069 
190, 281 
176, 173 
162, 734 
149, 951 


137, 813 
126, 307 
115, 421 
105, 141. 5 
95, 456. 5 


86, 352. 4 
77, 815.8 
69, 833. 2 
62, 391. 1 
55, 475.9 


49, 073. 8 
43, 170.8 
37, 752.3 
82, 803. 3 
28, 307.9 


24, 249. 6 
20, 610. 4 
17, 370.9 
14, 510.1 
12, 005.3 


9, 832, 4 
7, 966. 0 
6, 380. 0 
5, 047.5 
3, 941. 92 


3, 036. 72 
2, 306. 08 
1, 725. 08 
1, 270. 43 

920. 49 


655. 80 
459. 16 
315, 77 
213. 213 
141, 284 


91.841 
58. 550 
36, 595 
22, 4204 
18. 4612 


7. 9196 
4, 5624 
2, 5720 
1, 41650 
. 75938 


- 39323 
. 19314 
- 085814 
. 029291 


1, 256, 314 

1, 118, 501 
992, 194 
876, 773. 4 
771, 631.9 


676, 175. 4 
589, 823. 0 
512, 007. 2 
442, 174.0 
379, 782. 9 


324, 307. 0 
275, 233. 2 
232, 062. 4 
194, 310. 1 
161, 506. 8 


133, 198. 9 
108, 949. 3 
88, 338. 9 
70, 968. 0 
56, 457. 9 


44, 452.6 
34, 620. 2 
26, 654. 2 
20, 274. 2 
15, 226. 75 


11, 284, 83 
8, 248. 11 
5, 942. 03 
4, 216. 95 
2, 946. 52 


2, 026. 03 

1, 370. 23 
911. 07 
595. 296 
382. 083 


240, 799 

148. 958 
90. 408 
53, 8130 
31. 3926 


17. 9314 

10. 0118 
5. 4494 
2. 87735 
1. 46085 


. 70147 
. 30824 
- 115105 
- 029291 


. 15539 


. 086935) 
. 047681 
~ 025586 
. 028438 


4, 473. 69 
4, 161.13 
3, 849. 46 
3, 539, 94 
3, 233. 82 


2, 932. 91 
2, 639. 18 
2, 354. 83 
2, 082. 15 
1, 823, 22 


1, 580. 01 
1, 354. 01 
1, 146. 64 
958. 55 
790. 39 


642, 20 
513. 83 
404. 407 
312, 935 
237, 884 


177. 536 
130. 012 
93, 364 
65. 719 
45. 328 


30, 616 

20. 2500 

13. 1087 
8. 3062 
5. 1495 


3. 1265 

1. 85751 

1, 08062 
. 61587 
. 34408 


-188640) 
-101705 
-054024 
028438 


Rez 


142, 724. 09 
133, 908. 71 
125, 342. 63 
117, 034. 36 
108, 991. 33 


101, 220. 68 
93, 728. 90 
86, 521.71 
79, 604. 58 
72, 981. 96 


66, 658. 09 
60, 636. 56 
54, 920. 37 
49, 512, 22 
44, 414. 25 


39, 627. 97 
35, 154, 28 
30, 993. 15 
97, 143. 69 
23, 603. 75 


20, 369. 93 
17, 437. 02 
14, 797. 84 
12, 443. 01 
10, 360. 86 


8, 537. 64 
6, 957. 63 
5, 603. 62 
4, 456. 98 
3, 498, 43 


2, 708. 04 
2,065. 84 
1, 552. 013 
1, 147. 606 
834. 671 


596. 787 
419. 251 
289. 239 
195. 875 
130. 156 


84, 828 

54, 2117 
33. 9617 
20. 8530 
12. 5468 


7. 3978 
4, 27084 
2, 41333 
1, 33271 
. 71684 


. 372807 
- 184167 
- 082462 
- 028438 
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UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 


TABLE 18.—UNITED States WuHitE Mauss: 1939-1941—CommutaTIion CoLumns aT 34% PERCENT INTEREST 








CHIR PAOWHO | s 


S 


100, 000 
91, 969 
88, 426 
85, 210 
82, 173 


79, 272 
76, 485 
73, 808 
71, 230 
68, 748 


66, 356 
64, 048 
61, 819 
59, 665 
57, 582 


55, 564 
53, 608 
51, 714 
49, 879 
48, 102 


46, 383 
44,720 
43, 112 
41, 557 
40, 056 


38, 608 
37, 212 
35, 866 
34, 566 
33, 310 


32, 098 
30, 926 
29, 793 
28, 698 
27, 638 


26, 612 
25, 619 
24, 657 
23, 724 
22, 820 


21, 943 
21, 093 
20, 266 
19, 464 
18, 683 


17, 924 
17, 185 
16, 466 
15, 765 
15, 083 


14, 418 
13, 769 
13, 137 
12, 520 
11, 918 


Nz 


2, 453, 468 
2, 353, 468 
2; 261, 499 
2, 173, 073 
2, 087, 863 


2, 005, 690 
1, 926, 418 
1, 849, 933 
1, 776, 125 
1, 704, 895 


1, 636, 147 
1, 569, 791 
1, 505, 743 
1, 443, 924 
1, 384, 259 


1, 326, 677 
1, 271, 113 
1, 217, 505 
1, 165, 791 
1, 115, 912 


1, 067, 810 
1, 021, 427 
976, 707 
933, 595 
892, 038 


851, 982 
813, 374 
776, 162 
740, 296 
705, 730 


672, 420 
640, 322 
609, 396 
579, 603 
550, 905 


523, 267 
496, 655 
471, 036 
446, 379 
422, 655 


399, 835 
377, 892 
356, 799 
336, 533 
317, 069 


298, 386 
280, 462 
263, 277 
246, 811 
231, 046 


215, 963 
201, 545 
187, 776 
174, 639 
162, 119 


Sz 


Cz 


53, 997,179 |4, 649. 3 


51, 543, 711 
49, 190, 243 
46, 928, 744 
44,755, 671 


42, 667, 808 
40, 662, 118 
38, 735, 700 
36, 885, 767 
35, 109, 642 


33, 404, 747 
31, 768, 600 
30, 198, 809 
28) 693, 066 
97, 249, 142 


25, 864, 883 
24, 538, 206 
23, 267, 093 
22, 049, 588 
20, 883, 797 


19, 767, 885 
18, 700, 075 
17, 678, 648 
16, 701, 941 
15, 768, 346 


14, 876, 308 
14; 024, 326 
13, 210, 952 
12) 434, 790 
11, 694, 494 


10, 988, 764 
10, 316, 344 
9, 676, 022 
9, 066, 626 
8, 487, 023 


7, 936, 118 
7, 412, 851 
6, 916, 196 
6, 445, 160 
5, 998, 781 


5, 576, 126 
5, 176, 291 
4, 798, 399 
4,441, 600 
4, 105, 067 


3, 787, 998 
3, 489, 612 
3, 209, 150 
2, 945, 873 
2, 699, 062 


2, 468, 016 
2, 252, 053 
2, 050, 508 
1, 862, 732 
1, 688, 093 





433.15 
225. 49 
155. 99 
122. 09 


105. 76 
91.175 
82. 016 
72. 639 
68. 056 


63. 700 
62. 869 
63. 301 
65. 485 
71. 030 


76. 702 
81. 909 
86. 138 
89. 467 
92. 472 


94. 686 
96. 176 
97. 003 
95. 475 
93. 092 


90. 762 
88. 088 
87.017 
86. 287 
86. 219 


86. 402 
87. 139 
88. 048 
89. 417 
91.193 


93. 326 

95. 771 

98, 485 
101. 69 
105. 07 


108. 84 
112, 94 
117. 32 
122. 16 
127. 60 


132. 73 
138. 17 
143. 85 
149, 37 
155. 06 


160. 89 
166. 65 
172. 64 
178. 66 
184. 53 








Mz Rz 
17, 032. 6 627, 477.7 
12, 383, 32 610, 445. 09 
11, 950. 17 598, 061. 77 
11, 724. 68 586, 111. 60 
11, 568. 69 574, 386. 92 
11, 446. 60 562, 818. 23 
11, 340. 84 551, 371. 63 
11, 249. 66 540, 030. 79 
11, 167. 65 528, 781. 13 
11,095.01 | 517,613.48 
11, 026. 95 506, 518. 47 
10, 963. 25 495, 491. 52 
10, 900, 38 484, 528. 27 
10, 837. 08 473, 627. 89 
10,771.60 | 462,790. 81 
10, 700. 57 452, 019. 21 
10, 623. 86 441, 318. 64 
10, 541. 96 430, 694. 78 
10, 455. 82 420, 152. 82 
10, 366, 35 409, 697. 00 
10, 273. 88 399, 330. 65 
10, 179. 19 389, 056. 77 
10, 083. 02 378, 877. 58 
9, 986, 01 368, 794. 56 
9, 890. 54 358, 808. 55 
9, 797. 45 348, 918. 01 
9, 706. 68 339, 120. 56 
9,618.60 | 329, 413.88 
9, 531. 58 319, 795. 28 
9, 445. 29 310, 263. 70 
9, 359. 07 300, 818. 41 
9, 272. 67 291, 459. 34 
9, 185. 53 282, 186. 67 
9, 097. 48 273, 001. 14 
9, 008. 07 263, 903. 66 
8, 916. 87 254, 895. 59 
8, $23. 55 245, 978. 72 
8, 727. 78 237, 155. 17 
8, 629. 29 228, 427. 39 
8, 527. 60 219, 798. 10 
8,422.53 | 211, 270. 50 
8, 313. 69 202, 847. 97 
8, 200. 75 194, 534. 28 
8, 083. 43 186, 333. 53 
7, 961. 27 178, 250. 10 
7, 833. 67 170, 288. 83 
7, 700. 94 162, 455. 16 
7,562.77 | 154, 754. 22 
7, 418. 92 147, 191. 45 
7, 269. 55 139, 772. 53 
7, 114. 49 132, 502. 98 
6, 953. 60 125, 388. 49 
6, 786. 95 118, 434.89 
6, 614. 31 111, 647. 94 
6, 435. 65 105, 033. 63 
Nz=D:it+- Disit < fe, Je 





























i D;z 

55 |11, 330 

56 |10, 757 

57 |10, 198 

58 | 9, 652.6 

59 | 9,121.5 

60 | 8, 604.5 

61 | 8,101.7 

62 |. 7,612.9 

63 | 7,138.4 

64 | 6,677.9 

65 | 6,231.4 

66 | 5, 798.8 

67 | 5,380.1 

68 | 4,975.0 

69 | 4, 583. 6 

70 | 4,205.9 

71 | 3,842.0 

72 | 3,492.2 

73 | 3,156.7 

74 | 2,836. 1 

75 | 2,530.9 

76 | 2,242.0 

77 | 1,970.3 

78 | 1,716.8 

79 | 1,482.1 

80 | 1, 266.9 

81 | 1,071.4 

82 895. 77 

83 739. 64 

84 602. 67 

85 484. 11 

86 383. 09 

87 298. 34 

88 228. 52 

89 172. 01 

90 127.17 

91 92. 283 

92 65. 690 

93 45. 847 

94 31. 363 

95 21. 015 

96 13. 792 

97 8. 8615 

98 5. 5740 

99 3. 4310 
100 2. 0685 
101 1, 2205 
102 . 70511 
103 . 89905 
104 . 22127 
105 . 12034 
106 . 064237 
107 - 033666 
108 - 017362 


85592 
- 45687 


- 23560 |- 
. 115265 
- 051028 
- 017362 


Si=NitNetit ... 





Be Ce 
1, 525, 974 190. 09 
1, 375, 773 195. 62 
1, 236, 902 200. 29 
1, 108, 788. 0 204. 69 
990, 872. 3 208. 55 
882, 609, 2 211. 80 
783, 467. 6 214. 83 
692, 930. 5 217. 07 
610, 495. 1 219, 13 
535, 672. 6 220. 70 
467, 988. 5 221. 80 
406, 982. 3 222. 68 
352, 207. 5 223. 16 
303, 231. 5 923. 15 
259, 635. 6 222. 72 
221, 014. 7 221. 62 
186, 977. 4 219. 92 
157, 146, 0 217. 35 
131, 156. 6 213. 92 
108, 659. 4 209. 27 
89, 318. 9 203. 29 
72, 814. 5 195. 85 
58, 841.0 186. 90 
47, 109.5 176. 62 
37, 348.3 165. 10 
29, 303. 9 152. 67 
22, 741.6 139. 41 
17,446.19 — |125.83 
13,222.16 —|111.96 
9, 893. 90 98. 185 
7, 305. 28 84, 642 
5, 319. 33 71. 801 
3,817. 49 59. 733 
2; 698. 74 48.773 
1, 878. 33 39. 028 
1, 286, 44 30. 586 
866.562 | 23.473 
573.855 | 17.621 
373.431 | 12.934 
238. 697 9. 2871 
149, 810 6. 5118 
92. 286 4, 4645 
55.7771 | 2.9879 
33.0606 | 1.9544 
19.2056 | 1.2465 
10. 9246 . 77812 
6. 0746 . 47407 
3. 29307 28222 
1.73204 | | 16428 
.87612 |. 093452 
.41925 | 052031 
.183655| — . 028399 
068390] . 015166 


*017362| 1016775 


416. 948 
332. 306 
260, 505 
200. 772 
151. 999 


112. 971 
82. 385 
58. 912 
41.291 
28. 3567 


19. 0696 
12. 5578 
8. 0933 
5. 1054 
3. 1510 


1.90451 
1. 12639 
- 65232 
. 37010 


+ 205823 


- 112371 
- 060340 
- 031941 
. 016775 


ee 
98, 597. 98 


80, 420. 42 
74, 755. 30 


69, 294. 87 
64, 042. 99 
59, 002. 91 
54, 177. 66 
49, 569. 48 


45, 180, 43 
41, 012. 08 
37, 065. 53 
33, 341. 66 
29, 840. 95 


26, 563. 39 
23, 508. 55 
20, 675. 33 
18, 062. 03 
15, 666. 08 


18, 484. 05 
11, 511, 29 
9, 741. 82 
8, 168. 20 
6, 781. 48 


5, 571. 38 
4, 526, 38 
3, 634. 05 
2, 881. 13 
2, 254. 036 


1, 738. 903 
1,321,955 
989. 649 
729. 144 
528, 372 


376, 373 
263. 402 
181. 017 
122. 105 
80. 8144 


52. 4577 
33. 3881 
20, 8303 
12. 7370 

7. 6316 


4. 48057 

2. 57606 

1, 44967 
. 79735 
» 427250 


. 211427 
- 109056 
- 048716 
- 016775 
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TaBLe 19.—Unitep States WHITE Mates: 1939-1941—Commuration CoLtumns at 4 Percent INTEREST 























z Dz Nz Ss; Cz Mz Rz Zz Ds Nz Sz Cz M:;z Rz 

0} 100,000 2, 225, 161 45,718,970 |4,626.9 14, 416. 8 466, 737. 7 55 | 8, 692. 2 110, 323. 8 1,091, 275.9 145. 13 4, 448, 97 68, 351. 50 

1 91, 527 2, 125, 161 43, 493, 809 428.99 |) 9,789.85 452, 320. 88 56 | 8, 212.8 101, 631. 6 980, 952. 1 148. 63 4, 303. 84 63, 902. 53 

2 87, 578 2, 033, 634 41, 368, 648 222. 25 9, 360. 86 442, 531. 03 57 | 7,748.3 93, 418. 8 879, 320. 5 151. 45 4, 155. 21 59, 598. 69 

3 83, 987 1, 946, 056 39, 335, 014 153. 01 9, 138. 61 433, 170. 17 58 | 7, 298.8 85, 670. 5 785, 901. 7 154. 03 4, 003. 76 55, 443. 48 

4 80, 604 1, 862, 069 37, 388, 958 119. 18 8, 985. 60 424, 031. 56 59 | 6, 864.0 78, 371.7 700, 231. 2 156. 18 3, 849. 73 51, 439. 72 

5 77, 384 1, 781, 465 35, 526, 889 102. 74 8, 866. 42 415, 045. 96 60 | 6, 443.9 71, 507.7 621, 859. 5 157, 86 3, 693. 55 47, 589. 99 

6 74, 305 1, 704, 081 33, 745, 424 88. 150 8, 763. 68 406, 179. 54 61 | 6,038, 2 65, 063. 8 550, 351. 8 159. 34 3, 535. 69 43, 896. 44 

7 71, 359 1, 629, 776 32, 041, 343 78. 915 8, 675. 53 397, 415. 86 62 | 5, 646. 6 59, 025. 6 485, 288. 0 160. 23 3, 376. 35 40, 360. 75 

8 68, 536 1, 558, 417 30, 411, 567 69. 556 8, 596. 62 388, 740. 33 63 | 5, 269. 2 53, 379. 0 426, 262. 4 160. 97 3, 216, 12 36, 984. 40 

9 65, 830 1, 489, 881 28, 853, 150 64. 854 8, 527. 06 380, 143. 71 64 | 4,905. 5 48, 109. 8 372, 883. 4 161.34 3, 055, 15 33, 768, 28 
10 63, 233 1, 424, 051 27, 363, 269 60. 411 8, 462. 21 371, 616. 65 65 | 4, 555.5 43, 204. 3 324, 773. 6 161. 37 2, 893. 81 30, 713. 13 
11 60, 741 1, 360, 818 25, 939, 218 59. 337 8, 401. 80 363, 154, 44 66 | 4, 218.9 38, 648. 8 281, 569. 3 161, 24 2, 732, 44 27, 819. 32 
12 58, 345 1, 300, 077 24, 578, 400 59. 457 8,342. 46 354, 752. 64 67 | 3, 895.4 34, 429. 9 242, 920. 5 160. 80 2, 571. 20 25, 086. 88 
13 56, 042 1, 241, 732 23, 278, 323 61. 212 8, 283. 00 346, 410. 18 68 | 3, 584.8 30, 534. 5 208, 490. 6 160. 02 2, 410. 40 22, 515. 68 
14 63, 825 1, 185, 690 22, 036, 591 66. 076 8, 221. 79 338, 127. 18 69 | 3, 286.9 26, 949. 7 177, 956. 1 158. 94 2, 250. 38 20, 105, 28 
15 51, 689 1, 131, 865 20, 850, 901 71.010 8, 155. 72 329, 905. 39 70 | 3,001.6 23, 662. 8 151, 006. 4 157. 40 2, 091. 44 17, 854. 90 
16 49, 630 1, 080, 176 19, 719, 036 75. 466 8, 084. 71 321, 749. 67 71 | 2,728.7 20, 661. 2 127, 343. 6 155. 44 1, 934. 04 15, 763. 46 
17 47, 646 1, 030, 546 18, 638, 860 78. 980 8, 009. 24 313, 664. 96 72 | 2, 468.3 17, 932. 5 106, 682. 4 152. 89 1, 778. 60 13, 829. 42 
18 45, 734 982, 900 17, 608, 314 81. 638 7, 930. 26 305, 655. 72 73 | 2, 220. 5 15, 464. 2 88, 749. 9 149. 75 1, 625. 71 12, 050, 82 
19 43, 894 937, 166 16, 625, 414 83. 975 7, 848. 62 297, 725. 46 74 | 1,985.3 13, 243. 7 73, 285. 7 145, 79 1, 475. 96 10, 425. 11 
20 42,121 893, 272 15, 688, 248 85. 573 7, 764, 65 289, 876. 84 75 | 1, 763, 2 11, 258. 4 60, 042. 0 140, 94 1, 330, 17 8, 949. 15 
21 40, 416 851, 151 14, 794, 976 86. 501 7, 679. 07 282, 112. 19 76 | 1,554, 4 9, 495. 2 48, 783. 6 135. 13 1, 189, 23 7, 618. 98 
22 38, 775 810, 735 18, 943, 825 86. 825 7, 592. 57 274, 433. 12 77 | 1,359. 5 7, 940.8 39, 288. 4 128. 34 1, 054. 10 6, 429. 75 
23 37, 197 771, 960 13, 133, 090 85. 046 7, 505. 75 266, 840. 55 78 | 1,178.9 6, 581.3 31, 347.6 120. 70 925, 76 5, 375. 65 
24 35, 681 734, 763 12, 361, 130 82. 526 7, 420. 70 259, 334. 80 79 | 1,012.8 5, 402. 4 24, 766. 3 112. 28 805. 06 4, 449. 89 
25 34, 226 699, 082 11, 626, 367 80. 073 7, 338, 18 251, 914. 10 80 861. 61 4, 389. 59 19, 363. 88 103. 33 692. 78 3, 644, 83 
26 32, 830 664, 856 10, 927, 285 77. 340 7, 258. 10 244, 575. 92 81 725, 14 3, 527, 98 14, 974, 29 93. 900 589. 451 2, 952. 048 
27 31, 489 632, 026 10, 262, 429 76. 033 7, 180. 76 237, 317. 82 82 603. 35 2, 802. 84 11, 446. 31 84. 349 495. 551 2, 362. 597 
28 30,202 - 600, 537 9, 630, 403 75. 032 7, 104. 73 230, 137. 06 83 495. 80 2, 199. 49 8, 643. 47 74. 689 411. 202 1, 867. 046 
29 28, 966 570, 335 9, 029, 866 74, 613 7, 029. 70 228, 032. 33 84 402. 04 1, 703. 69 6, 443, 98 65. 184 336. 513 1, 455, 844 
30 27, 777 541, 369 8, 459, 531 74, 412 6, 955. 08 216, 002. 63 85 321. 39 1, 301. 65 4,740, 29 55. 923 271. 329 1, 119. 331 
31 26, 634 513, 592 7, 918, 162 74. 685 6, 880. 67 209, 047. 55 86 253. 11 980. 26 3, 438. 64 47, 211 215. 406 848. 002 
32 25, 535 486, 958 7, 404, 570 75. 102 6, 805. 99 202, 166. 88 87 196. 16 727.15 2, 458. 38 39. 087 168. 195 632. 596 
33 24, 478 461, 423 6, 917, 612 75. 903 6, 730. 89 195, 360. 89 88 149, 53 530. 99 1, 731. 23 31. 761 129. 108 464. 401 
34 23, 461 436, 945 6, 456, 189 77. 038 6, 654. 98 188, 630. 00 89 112. 02 381. 46 1, 200. 24 25. 294 97. 347 335. 293 
35 22, 481 413, 484 6, 019, 244 78. 461 6, 577. 94 181, 975. 02 90 82. 417 269. 438 818. 777 19. 727 72. 053 237. 946 
36 21, 5388 391, 003 5, 605, 760 80. 130 6, 499. 48 175, 397. 08 91 59. 520 187. 021 549. 339 15. 066 52. 326 165. 893 
37 20, 630 369, 465 5, 214, 757 82. 004 6, 419. 35 168, 897. 60 92 42. 164 127. 501 362. 318 11. 256 37. 260 113. 567 
38 19, 754 348, 835 4, 845, 292 84. 265 6, 337. 35 162, 478. 25 93 29, 286 85. 337 234. 817 8. 2225 26. 0042 76. 3066 
39 18, 910 329, 081 4, 496, 457 86. 648 6, 253.08 156, 140. 90 94 19. 937 56. 051 149. 480 5. 8755 17. 7817 50. 3024 
40 18, 096 310, 171 4, 167, 376 89. 324 6, 166. 44 149, 887. 82 95 13. 295 36. 114 93. 429 4, 0999 11, 9062 32, 5207 
41 17, 311 292, 075 3, 857, 205 92, 243 6, 077. 11 143, 721. 38 96 8. 6839 22. 8188 57. 3150 2. 7974 7. 8063 20. 6145 
42 16, 553 274, 764 3, 565, 130 95. 362 5, 984. 87 137, 644, 27 97 5. 5525 14. 1349 34. 4962 1, 8632 5. 0089 12. 8082 
43 15, 821 258, 211 38, 290, 366 98. 816 5, 889. 51 131, 659. 40 98 3. 4758 8. 5824 20. 3613 1, 2129 3. 1457 7. 7993 

_ 44 15, 113 242, 390 3, 032, 155 102. 72 5, 790. 69 125, 769, 89 99 2. 1292 5. 1066 11. 7789 . 76983 1, 93282 4. 65359 

45 14, 429 227, 277 2, 789, 765 106. 34 5, 687. 97 119, 979. 20 || 100 1, 2775 2. 9774 6. 6723 « 47825 1, 16299 2. 72077 
46 13, 768 212, 848 2, 562, 488 110. 16 5, 581. 63 114, 291. 23 || 101 . 75012 1, 69989 3. 69490 . 28997 . 68474 1. 55778 
47 13, 128 199, 080 2, 349, 640 114. 15 5, 471. 47 108, 709. 60 || 102 . 43130 - 94977 1. 99501 . 17180 . 39477 . 87304 
48 12, 509 185, 952 2, 150, 560 117. 95 5, 357. 32 103, 238.13 |} 103 . 24291 - 51847 1. 04524 . 099520 . 222969 - 478266 
49 11,910 173, 443 ‘1, 964, 608 121. 86 5, 239. 37 97, 880. 81 || 104 . 13405 . 27556 . 52677 - 056342 . 123449 . 255297 
50 11, 330 161, 533 1, 791, 165 125. 83 5, 117. 51 92, 641. 44 |} 105 - 072550 - 141511 . 251208). . 031218 . 067107 . 131848 
51 10, 769 150, 203 1, 629, 682 129. 71 4, 991. 68 87, 523.93 |} 106 . 038542 . 068961 . 109697 . 016957 . 035889 . 064741 
52 10, 225 139, 434 1, 479, 429 133. 72 4, 861. 97 82, 5382. 25 || 107 - 020102 - 030419 . 040736)  .0090119 2 0189320 » 0288521 
53 9, 697. 8 129, 208.7 | 1,339,995.5 | 137.72 4,728. 25 77, 670. 28 || 108 - 010317 ~ 010317 - 010317} .0099201 - 0099201 - 0099201 





54 9, 187.1 119, 510.9 | 1,210, 786.8 | 141. 56 4, 590. 53 72, 942. 03 


Nz=Dit- Disit * ae S:=NitNeu+ ann» 
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TABLE 20.—UniTEp States WuitE Mates: 1939-1941—ImMMeEpIATE WHOLE Lire ANNUITY, SINGLE AND ANNUAL NET PREMIUMS 


AT 2 PERcENT INTEREST 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 








IMMEDIATE 























AGE SINGLE ANNUAL AGE IMMEDIATE SINGLE ANNUAL 
LIFE ANNUITY| PREMIUM PREMIUM > LIFE ANNUITY PREMIUM PREMIUM 
z dg A; Pz = az Az Pz 

0.2. AE SR St RE eS 33. 5881 0. 32180 0; 009805) SOSA IE he Ss ALS. 5 14, 2480 0. 70103 0. 04598 
Lhe FA. - ; 2 Re ee. ee 34. 9916 . 29428 . 00818 D645 BEY eS et 2 See B=) G eee ts 13. 7895 . 71000 . 04801 
2.33 ee 2. eR a Be ee 34, 8663 . 29674 SOO827eH 57 Et Rt se Se eae 13. 3349 . 71890 . 05015 
SESE ieee en, ee eh 3 SEG RP Ee 34. 6578 - 30083 <OO844: 1) Sess) ot. 5.2 be ee ee 12. 8841 . 72776 . 05242 
Ass SRPGEs Doe. eee ee eee ae 34. 4181 . 80553 SOORESN 'HO.08 Se. el ae eee AS ee 12. 4368 . 73654 . 05482 
6. eee. Se. . 34. 1604 - 31058 OOBSSE G00 See | 2 Le eae Mae ee oe 11. 9930 « 74525 . 05736 
O-- fe Bee Se Career 33. 8920 . 31584 . 00905 |} 61. __- Sh bs IE St Oe. Se A 11. 5526 . 75387 . 06006 
Ve ee AE eee ae Bek Beh, can Bee 33. 6125 - 32132 QO0283N G2 46.528 gen eee ee eee oe 11. 1161 . 76243 . 06293 
+: A eet Se eR oe a ee Se 33. 3242 . 32698 5 QO058. 1.63 Sc cme 2 ae eee ee P 10. 6835 . 77093 . 06598 
D2 EO Ae. ee CR ie 4s se re 33. 0268 - 33281 009783 164228. SA Wie 25: ks Se! Ee 10. 2548 . 77934 - 06925 
10. UPR Se et bs See. aaa 32. 7219 . 33879 201005:'|| 65.08 208. 210 OP ee Ae 2S Es 9. 8301 . 78765 . 07273 
11 Se ee. ee - eee 32. 4093 . 34491 . 01032 9. 4103 . 79589 . 07645 
ADs <2 E Se SES. A Se ee BES eee 32. 0909 - 35115 - 01061 8. 9957 . 80400 . 08044 

31. 7676 . 85749 . 01091 8. 5873 . 81203 . 08470 

31, 4399 . 36392 . 01122 8. 1853 . 81989 . 08926 

31. 1099 . 37040 . 01154 7. 7912 . 82763 . 09414 

30. 7775 . 37692 . 01186 7. 4054 . 83519 . 09936 

30. 4424 . 38348 . 01220 7. 0292 . 84257 . 10494 

30. 1050 - 39010 . 01254 6. 6634 . 84973 . 11088 

29. 7643 . 39678 . 01290 6. 3094 - 85668 . 11720 
20 a ee A ae ae 29. 4198 - 40352 . 01327 1038 ero EL See oe See en 5. 9677 . 86338 . 12391 
21 A ek Sa are. SS ee 29. 0720 . 41035 SOISGOLN \76.2R sath RES Shee see ee 5. 6390 . 86983 . 13102 
7 Hees an eh eee tre = Oe ee A ow 28. 7195 . 41726 3014084) 77.22 0228 OY... tee See Se SS Oe 5. 3234 . 87601 . 13853 
7 2 Spe ae, oe Se OR: Sopa cme aE 28. 3622 ' , 42427 . 01445 ene Sens Seo: Soar se de ee 5. 0210 . 88193 . 14648 
24 re eg oh Mi Eye 2a A ees 27. 9986 « 43140 OLA8S3) TO SOT AS ae 4. 7317 . 88761 . 15486 
71 ns A ST 5 27. 6275 - 43868 . 01532 SOE SUR: ee Cee eS ee 4, 4553 . 89303 . 16370 
26. eee 0 ER Re eae 27. 2487 - 44610 OLET9G | BIE te EO) eee se ee coe 4, 1920 . 89820 . 17300 
VY fos = ee) een Sea 5s SS RS ONE ORM 26. 8618 . 45369 <O1628.51) S20 AO eee so Pa a eR 3. 9412 . 90310 . 18277 
y: OREo* B Ty NOM SL ee eR 26. 4681 . 46141 5s OL680. | Sb. se fhe oon eee eee oe Se Ree ee 3. 7040 . 90777 . 19298 
20) Abeta La ict Ce eel £ 26. 0675 - 46927 > O17344) S420 _2oe eh ee Se 3. 4799 . 91214 . 20361 
SUS oe Cee | Sk ies. FSS B - 25. 6603 «47725 3 O1F79001) -8b.2e. ee a ee ee Oe ee 3. 2694 . 91627 . 21461 
Olea ster 8 Ee i 25. 2465 - 48536  O1849) 1) 86:22 FE Ope 4 Be ek eet 3. 0716 . 92016 . 22599 
Oo te 5 TR ee eee ee 24. 8265 . 49359 . 01911 97a re) ST 2 ee ee ee ee 2. 8872 . 92380 . 23765 
Dae Sa Nee ee ee Se ee ee ae 24. 4010 . 50194 , O1O76. fh S822 5 SL ee ee ES eb 2.7147 . 92716 . 24959 
OF FES 282s LE + SO ae 23. 9696 . 51040 . 0204491) 80 Ce See EY i eee ee ee 2. 5540 . 93030 . 26176 
OD: Beets ts.) . ER A ae 23. 5327 . 51896 » O2L EST 90 SE eee ed a2 eee ee eS ee” 2. 4046 . 93323 . 27411 
Cle: ae en ee? SS ORE |S eS Be 23. 0910 . 52763 - O2L90H | OSE Soe ta 7 Se ee Se ie ee 2. 2657 . 93597 . 28661 
Sftenee 222. RP Be Eee oe 22. 6443 . 53639 = 02269xt| "92.28 BaSCESr 2 By tne ta SO ee ee 2. 13867 . 93849 . 29919 
OG sa. eS. ae wes a ee oe 22. 1929 . 54524 /O2351, 198: 2c eee ee eh es eee Eee ee 2.0171 . 94083 . 31183 
SOTaN See ioe. She SE ae ee 21. 7377 . 55417 - 02437 1. 9059 - 94298 . 32450 

21. 2786 . 56317 . 02528 1. 8033 . 94504 . 338712 

20. 8158 . 57223 . 02623 1. 7077 . 94691 . 84971 

20. 3505 . 58135 . 02723 1. 6194 . 94863 . 36215 

19. 8829 - 59053 . 02828 1. 5372 . 95024 . 37452 

19, 4131 _ 59974 . 02938 1. 4612 . 95174 . 38670 

18. 9426 . 60898 . 03054 1. 3886 . 95315 . 39905 

18. 4702 . 61822 - 03175 

17. 9978 . 62749 . 03303 

17,5252 . 68675 . 03437 

17. 0530 - 64603 . 03578 

16. 5809 . 65527 . 03727 

16. 1105 . 66451 . 03884 

15. 6409 . 67371 . 04048 

15. 1740 . 68288 . 04222 

14. 7094 - 69198 - 04405 
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TaBLe 21.—Unitep States WuiTr Maues: 1939-1941—ImmuepiaTe Wnuowe Lire Annuity, SIncLE AND ANNUAL Nev Premiums 
AT 24 PrRcENtT INTEREST 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 
























































AGE IMMEDIATE || SINGLE ANNUAL AGE IMMEDIATE | 
LIFE ANNUITY PREMIUM PREMIUM mi LIFE ANNUITY 
¥ az A, Pz r a: 
29. 5650 0. 25451 00883: HP BARR dt <2. aR Oh tae 13. 5293 
30. 8362 . 22351 00702. lt SaeewEe = sen piety ot ee 13. 1120 
30. 7617 . 22532 [007005 Gnas oS Soe eae cs Sart ek RW a 12. 6976 
30. 6141 . 22892 500724. || CSMON Cw oe SN wR Be 12, 2856 
30. 4591 . 23319 00742) | WORRY chee c Stained os at Se Rie PDL 11. 8750 
30.2482} | 23785 . 00761 11. 4669 
30. 0474 . 24275 . 00782 11. 0611 
29. 8366 . 24789 . 00804 10. 6572 
29. 6176 . 25323 . 00827 10. 2556 
29, 3901 . 25878 . 00852 9, 8571 
29. 1558 . 26449 . 00877 9. 4613 
28. 9143 . 27038 . 00904 9. 0691 
28. 6674 . 27640 . 00932 8. 6803 
28. 4153 . 28255 . 00961 8. 2967 
28, 1588 . 28881 . 00990 7.9181 
27. 8996 . 29513 . 01021 7. 5458 
27. 6383 . 30151 . 01053 7. 1806 
27. 3738 . 30795 . 01085 6. 8236 
27. 1069 . 31447 01119 6. 4758 
26. 8361 . 32107 . 01153 6. 1383 
26. 5617 . 32776 . 01189 5. 8121 
26. 2835 . 33455 . 01226 5. 4975 
26. 0009 . 34145 . 01265 5.1951 
25. 7131 . 34847 . 01304 4, 9046 
25. 4183 . 35564 01346 | 4. 6263 
25. 1166 . 36300 . 01390 4, 3599 
24. 8078 . 37055 . 01436 4. 1057 
24, 4900 . 37829 . 01484 3. 8632 
24. 1659 . 38621 . 01535 3. 6336 
23. 8338 ; 39429 . 01588 3. 4162 
23. 4953 . 40255 . 01643 3. 2121 
23. 1503 41098 . 01702 3. 0196 
22. 7984 . 41956 . 01763 2. 8400 
22. 4397 . 42829 . 01827 2. 6719 
22. 0753 . 43719 . 01895 2. 5153 
Tk te eg OF SO ee Sn ae 21. 7048 . 44623 . 01965 2. 3694 
Cit, Ake een Be ee 21. 3284 . 45541 ; 02040 2. 2335 
VS eee llale ites PTS NT Claes Go Pr ieee 20. 9463 46472 . 02118 2. 1074 
Hi se eee oe eg Ee ae eae 20. 5592 . 47416 . 02199 1. 9903 
CS 2s oe oa | eae 10 ye ae 20. 1675 . 48374 02285 1. 8815 
Alen teks pang * 1 ape eS 19. 7702 . 49340 . 02376 1. 7807 
hyena OT Sh eat = Ed BRR eT 19. 3689 . 50319 . 02470 1. 6870 
OS \ il Wiel dy "Tee ie 3 ae 18. 9639 . 51307 . 02570 1. 6004 
CCT eed Ss — 7 apap ae af ee aaa 18. 5556 . 52305 . 02675 1, 5197 
ate es Tate” Y ppekt yn SE 18. 1432 . 53308 . 02785 1. 4450 
Bie: By oS bpp Sas FO 17. 7298 . 54319 . 02900 1. 3736 
AG pe 6 iy ga fl AE a, US eee 17. 3133 . 55335 . 03022 
A geRENGE Sis eo ae EL . 16. 8949 . 56355 . 03149 
Ae ere PLES PN ale Re 16. 4753 . 57378 . 03283 
TIE sae ol assy Signage WER on eee 16. 0543 . 58404 . 03425 
Hee ey ee Rattan eyo 15. 6327 . 59433 . 03573 
pinta Seb ge? SNCS POL Ge! 15, 2105 . 60461 . 03730 
(ie) SL ee Reels es Ps RS oe 14. 7891 . 61492 . 03895 
pas Tere Are 5 eee PE De 14, 3674 . 62518 . 04068 
[ati Na aaa a a BP! 13. 9476 . 63544 . 04251 








SINGLE 
PREMIUM 


Az 


0. 64565 
. 65579 
- 66589 
- 67598 
- 68597 


- 69592 
. 70584 
. 71566 
. 72544 
. 73517 


- 74482 
. 75441 
. 76387 
. 77326 
- 78248 


. 79156 
. 80048 
- 80918 
. 81766 
. 82589 


. 83386 
. 84153 
. 84891 
. 85598 
. 86277 


- 86926 
. 87547 
. 88137 
. 88701 
. 89227 


. 89731 
- 90197 
- 90635 
- 91045 
- 91427 


- 91781 
- 92111 
- 92419 
- 92703 
- 92971 


- 93217 
- 93445 
- 93659 
. 93853 
- 94037 


- 94212 


ANNUAL 
PREMIUM 


P; 


0. 04444 
» 04647 
- 04861 
- 05088 
+ 05328 


- 05582 
- 05852 
- 06139 
- 06445 - 
- 06771 


. 07120 
- 07492 
. 07891 
. 08318 
. 08774 


. 09263 
- 09785 
. 10343 
. 10937 
. 11570 


. 12241 
. 12951 
- 13703 
- 14497 
- 15335 


. 16218 
. 17147 
. 18123 
- 19143 
- 20204 


. 21303 
- 22439 
. 23603 
. 24795 
- 26008 


. 27240 
. 28486 
. 29741 
. 31001 
. 32265 


- 83522 
- 84777 
- 36017 
. 37248 
- 38461 


- 39691 
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TaBiy 22.—Unitep Stares Wuitr Maves: 1939-1941—ImmepiaTe Wuo.e Lire ANNurty, SINGLE AND ANNUAL Net Premiums 
AT 3 PreRcENT INTEREST ; 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 


























IMMEDIATE 
LIFE ANNUITY 


26. 2661 
27. 4216 
27.3829 
27. 2789 
27. 1505 


27. 0080 
26. 8569 
26. 6965 
26, 5294 
26. 3540 


26.1725 
25. 9845 
25. 7912 
25. 5933 
25. 3911 


25. 1862 
24. 9788 
24. 7689 
24. 5558 
24. 3399 


24, 1201 
23. 8962 
23. 6681 
23. 4349 
23. 1953 


22. 9490 
22. 6951 
22. 4335 
22. 1646 
21. 8885 


21. 6056 
21. 3163 
21. 0197 
20. 7170 
20. 4075 


20. 0917 
19. 7696 
19. 4419 
19. 1087 
18. 7693 


18. 4247 
18.0758 
17. 7220 
17. 3630 
17.0014 


16. 6360 
16. 2675 
15. 8961 
15. 5219 
15. 1461 


14. 7687 
14. 3896 
14. 0086 
13. 6284 
13. 2474 








SINGLE 
PREMIUM 


Az 


0. 20584 
- 17218 
- 17332 
- 17634 
- 18008 


. 18423 
- 18864 
- 19330 
- 19818 
. 20328 


. 20857 
. 21404 
21967 
. 22544 
. 23133 


. 23730 
- 24334 
. 24945 
- 25565 
- 26195 


. 26835 
- 27487 
- 28152 


29528 


- 30246 
. 80985 
- 31748 
. 32531 
- 33334 


- 34158 
- 35002 
- 35864 
- 36747 
- 37649 


- 38568 
- 39505 
- 40460 
- 41433 
- 42419 


- 43422 
«44440 
- 45472 
- 46514 


- 47570 |- 


- 48634 
- 49707 
- 50789 
- 51876 
- 52972 


. 54074 
- 55179 


. 57395 


- 58503 








ANNUAL 
PREMIUM 


Pz 


0.00755 
- 00606 
- 00611 
. 00624 
- 00640 


- 00658 
- 00677 
- 00698 
- 00720 
- 00743 


- 00768 
. 00793 
- 00820 
- 00848 
- 00877 


. 00906 
- 00937 
. 00968 
- 01000 
. 01034 


- 01068 
. 01104 
- 01141 
. 01180 
- 01220 


- 01263 
- 01308 
- 01355 
..01404 
- 01456 


- 01511 
- 01568 
- 01629 
. 01692 
. 01759 


- 01829 
- 01902 
- 01979 
. 02060 
. 02146 


- 02235 
. 02330 
. 02429 
- 02533 
02643 


. 02758 
. 02879 
- 03006 
- 03140 
- 03281 


- 03429 
- 03585 
- 03750 
- 03924 
- 04106 

















IMMEDIATE 
LIFE ANNUITY 


az 


12. 8673 
12. 4875 
12. 1091 
11. 7305 
11. 3538 


10.9775 
10. 6027 
10. 2288 
9. 8561 
9. 4850 


9.1155 
8. 7482 
8. 3835 
8. 0223 
7. 6653 


7.3134 
6. 9673 
6. 6283 
6. 2971 
5. 9753 


5. 6634 
5. 3622 
5. 0720 
4.7929 
4. 5250 


4. 2681 
4.0227 
3. 7880 
3. 5654 
3.3548 


3. 1562 
2. 9692 
2. 7943 
2. 6304 
2. 4776 


2. 3350 
2. 2022 
2. 0789 
1. 9642 
1. 8575 


1. 7587 
1. 6668 
1. 5817 
1, 5025 
1.4291 


1. 3590 


SINGLE 
PREMIUM 


A, 


0. 59612 
- 60718 
- 61822 
- 62920 
- 64019 


- 65112 
- 66206 
- 67294 
- 68380 
- 69462 


- 70538 
. 71608 
- 72670 
. 73721 
. 74761 


. 15787 
. 76795 
- 77783 
. 78746 
- 79684 


- 80592 
- 81469 
- 82314 
- 83126 
- 83907 


- 84655 
- 85373 
- 86052 
- 86700 
- 87317 


. 87896 
- 88439 
. 88949 
- 89425 
- 89873 


- 90285 
- 90670 
- 91034 
- 91366 
- 91677 


+ 91965 
. 92234 
- 92478 
- 92711 
- 92924 


. 93128 


ANNUAL 
PREMIUM 
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[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 





IMMEDIATE 
AGE LIFE ANNUITY 
Br dz 


23. 5347 
24, 5898 
24. 5750 
24, 5026 
24. 4081 


24. 3014 
24, 1869 
24. 0641 


23. 7992 


23. 6571 
23. 5096 
23. 3573 
23, 2005 
23. 0398 


22. 8766 
22.7113 
22. 5430 
22. 3724 
22. 1989 


22. 0216 
21. 8405 
21. 6551 
21. 4654 
21, 2698 


21.0675 
20. 8578 
20. 6406 
20. 4169 
20, 1867 


19. 9490 
19. 7050 
19. 4543 
19. 1966 
18. 9329 


18. 6628 
18. 3862 
18. 1035 
17, 8155 
17. 5218 


17. 2215 
16. 9155 
16. 6058 
16. 2900 
15. 9710 


15. 6473 
15. 3202 
14. 9891 
14, 6556 
14. 3183 


13. 9787 
13. 6376 
13. 2937 
12, 9488 
12. 6029 














23. 9351, 





SINGLE 
PREMIUM 


Az 


0. 17033 
- 13465 
- 13514 
. 13760 
«14078 


} - 14440 


. 14828 
. 15242 
- 15678 
. 161397 


. 16618 
-17117 
- 17633 
. 18163 
- 18707 


. 19258 
. 19818 
- 20385 





ANNUAL 
PREMIUM 


Pz 


0. 00694 
- 00526 
. 00528 
- 00540 
- 00554 


- 00571 
- 00589 
- 00608 
. 00629 
- 00651 


. 00674 
- 00698 
. 00724 
. 00751 
. 00778 


- 00807 
- 00836 
. 00866 
. 00897 
. 00929 


- 00962 
. 00997 
- 01032 
- 01070 
- 01109 


- 01150 
- 01193 
. 01239 
. 01288 
. 01338 


- 01392 
. 01448 
- 01507 
- 01570 
. 01635 


. 01704 
- 01777 
. 01853 
- 01933 
. 02018 


. 02107 
- 02200 
. 02298 
- 02402. 
. 02511 


- 02625 
- 02746 
. 02873 
- 03006 
- 03146 


- 03294 
- 03450 
. 03614 
- 03787 
- 03970 





AGE 





1 C2 ae: as ty 4) pA OR a a) 





IMMEDIATE SINGLE 
LIFE ANNUITY PREMIUM 
dz A; 
12. 2569 0, 55173 
11. 9098 - 56345 
11. 5626 « 57515 
11. 2160 . 58690 
10. 8690 . 59863 
10. 5221 - 61036 
10. 1751 . 62210 
9, 8284 - 63383 
9. 4817 . 64555 
9. 1355 . 65725 
8. 7901 . 66893 
8. 4459 . 68058 
8. 1032 . 69216 
7. 7630 . 70366 
7. 4259 . 71506 
7. 0928 . 72632 
6. 7645 . 73743 
6. 4421 . 74832 
6. 1268 . 75900 
5. 8194 . 76938 
5, 5212 . 77947 
5, 2326 . 78924 
4, 9542 . 79867 
4. 6857 . 80774 
4, 4277 . 81648 
4.1798 . 82485 
3. 9425 . 83286 
3. 7155 . 84053 
3. 4998 . 84783 
3. 2953 « 85475 
3. 1023 - 86127 
2. 9203 . 86744 
2. 7499 - 87318 
2. 5901 . 87858 
2. 4410 . 88366 
2.3017 . 88835 
2.1718 . 89274 
2.0511 . 89682 
1, 9388 . 90063 
1. 8341 . 90415 
1. 7373 . 90743 
1. 6471 . 91051 
1. 5635 . 91331 
1. 4856 . 91593 
1. 4136 . 91839 
1. 3447 . 92072 











ANNUAL 
PREMIUM 


Pz 


0. 04162 
- 04365 
- 04578 
- 04804 
- 05044 


- 05297 
- 05567 
- 05853 
- 06159 
- 06485 


- 86833 
- 07205 
. 07603 
- 08030 
- 08486 


- 08975 
- 09497 
- 10055 
- 10650 
- 11282 


- 11953 
. 12663 
. 13414 
. 14206 
. 15043 


. 15924 
- 16851 
- 17825 
- 18841 
- 19900 


- 20995 
+ 22127 
. 23285 
. 24472 
- 25680 


- 26906 
- 28146 
. 29394 
- 30646 
. 31902 


- 33151 
- 34396 
- 35627 
. 36849 
. 38051 


. 39268 
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TaBLE 24.—Unitep States Warte Mates: 1939-1941—ImmMeEpIATE WHOLE Lire ANNUITY, SINGLE AND ANNUAL NET PREMIUMS 
At 4 PeRcENT INTEREST 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 
























































AGE IMMEDIATE SINGLE ANNUAL AGE IMMEDIATE SINGLE ANNTAL 
LIFE ANNUITY PREMIUM PREMIUM LIFE ANNUITY PREMIUM PREMIUM 
z Az Az 1s kn dz At Ps 

Octet B- 82): SS Se a eee 21, 2516 0.14417 0.00648 | ome =e = 22 CSOe a errs See es 11. 6923 0. 51183 0.04033 

pee... 2. A ee Pes 22. 2190 . 10696 SOO4AGL 4) Cb Gwee Te Se ee eS ee ae Se 11.3748 . 52404 . 04235 

5 recat SP i IQS ae eS ee 22. 2208 . 10689 00460 1)| 2o7e82 ss 2 SMe 2. Ses RA a 11. 0567 . 53627 . 04448 

1S nt ne ae! SNe Sey § See 22. 1709 . 10881 00470: ||| "(BS4E2.: 2. = Cae = 2 EE PE 10. 7376 . 54855 . 04673 

tae oP see A 22. 1014 . 11148 00483) |) SOUR2 JS = te ae Boe ee ee ee 10. 4178 . 56086 . 04912 

Beate. 2 te ee ee 22.0211 . 11458 00498 ii) (B02Re Soe ee ee eee 10. 0970 . 57319 . 05165 

pie oe, ieee eS 2 See ee 21. 9336 . 11794 OQGL4 SH iGUSes 2. oo. aaa eee Bee 9.7754 . 58555 . 05434 

Pome oo ee so ee es ee 21. 8391 . 12158 OQO532 i iG2see sso. t SEN E. 2 ee ee es 9. 4533 . 59794 . 05720 

hs i SE! eS Se 21. 7387 . 12543 O05B2 41 {038262 92 53 ERE eee 9. 1304 . 61036 . 06025 

ORE fae 5 RE eee 21. 6822 . 12953 00572 8.8073 . 62280 . 06350 
21. 5207 . 13383 00594 8. 4840 . 63523 . 06698 
21. 4036 . 18832 00617 8.1609 . 64767 . 07070 
21. 2826 . 14299 00642 7. 8386 . 66006 - 07468 
21. 1572 . 14780 00667 7.5178 . 67239 . 07894 
21. 0286 . 15275 00693 7.1991 . 68465 . 08350 
20. 8976 . 15778 OOZZ1 |i) hr ete 2S 5 3 es eee eee 6. 8834 . 69678 - 08839 
20. 7646 . 16290 00748 1) Marea 5222 oe BIRR oe Se eee 6. 5718 . 70878 . 09361 
20. 6292 . 16810 OTA OES oe Nee aero eee ace 6. 2651 . 72058 . 09918 
20. 4917 . 17340 QOSOT Tiida Se a ee no a ee eee 5. 9643 . 73214 . 10513 
20. 3507 . 17881 OOSS7 EH Sia soe cn Lees iss i ee eee 5. 6709 . 74344 . 11145 
20. 2073 . 184384 OOS COO ip ee eee = oe eee eee 5, 3852 . 75441 . 11815 
20. 0598 . 19000 sOOGO 2a TO .aE oto os 2 Ss See ee 5. 1086 . 76507 . 12525 
19, 9087 . 19581 009371] | Rite 2: 8 a5 ES ees Pee 4.8410 . 77536 . 13274 
19. 7533 . 20178 OOST2H yea <5. > 5 nee 5 a Ee Oe 4, 5826 . 78527 . 14067. 
19. 5926 * , 20797 010309)| 7022-9 eee peer te eee 4.3341 |. . 79489 . 14902 
19, 4255 . 21440 O1G60'|| P8020. =o. > 23_ SS BeS see eS ee ee 4.0946 . 80405 . 15782 
19, 2515 . 22108 010927) | F8bls 2—- oo. FS ss = ee ee 3. 8652 . 81288 . 16708 
19.0713 . 22804 OLISGH | SOE. eS eR ee ot pee ae oe 3. 6455 . 82133 . 17680 
18. 8840 . 23524 OLUSSi)| Saas 2. ee oe See Zino 3. 4362 . 82937 . 18695 
18. 6898 . 24269 O12339|| Saetes S27 8 eee ee ee eee oe 3. 2376 . 83701 . 19752 

3h aed Seen oe tn oe 18. 4898 . 25039 OLZSO Hes Oe ot Ds Se ee ee at 3.0501 . 84424 . 20845 

Oi ees ee Be 18. 2833 . 25834 QU340 7) | ASG! =<. See Bee eee 2. 8729 . 85104 . 21974 

: 18. 0702 . 26654 DLSOSS NS Tee a a) eee ee es Sees 2. 7069 . 85744 20a) 
17. 8505 . 27498 N1459 SSS ee cee ee SN Se eae 2. 5511 - 86343 - 24315 
17. 6243 . 28366 015233||7801e se. 2. SS oe a eee: 2. 4053 . 86901 . 25520 
17. 3926 . 29260 OLSG1 F902 «ao oo ees ag ee 2. 2692 . 87425 . 26742 
17.1541 . 80177 OLGERE) OTAG 51228 Se TB es SR eras 2. 1422 . 87913 . 27979 
16, 9091 . 31117 OLTS7 1\O2 2. = er. SE a a ek ee 2. 0239 . 88369 . 29223 
16. 6590 . 82081 OLS Siw OS 22 8 bo eee ee eee ee ee 1. 9139 . 88794 . 30472 
16. 4025 . 83068 OLSO0T "G4. -o S5 see Ec ae eee te 1.8114 . 89189 . 31724 
16. 1403 . 34076 COLORS OH Obras oes a ee eee eo eee eee 1, 7163 . 89554 . 32968 
15. 8722 . 35105 OZOSE OG eee a too eee Us eee 1, 6277 . 89894 . 34210 
15. 5990 . 36156 O2V7R Ose ee OY ee ee See ee 1. 5457 . 90210 . 35436 
15. 3208 . 37226 ODOR POS ee = Joo Se. oe ys eS ee ee 1, 4692 - 90503 . 36653 
15. 03885 . 88316 02389) OOHtlo os SR eee eas seet Meee LS 1, 8984 - 90777 . 37849 
14. 7514 . 39420 0250S LOO 2S 5 2s oe ee ee ee 1. 3306 - 91036 . 39061 
14, 4596 - 40541 02622 
14. 1645 . 41678 02748 
13. 8655 . 42828 02881 
13. 5628 - 43991 03021 

Ot Aeattoe Meee Fo. eS 2 eee ee 13, 2571 . 45168 03168 

ff eke ee ae SR ieee ose eee Se 12.9477 . 46352 03323 

Jp eee SE ES. SES eee ak eae ra ieee &, 12. 6365 . 47550 03487 

oS RO SAR SSO ee) ee re 12. 3235 . 48756 03659 

BAO Se Pee ee ee eee 12. 0086 . 49967 03841 
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{In the interest of internal consistency within the actuarial tables, certain of these values have dane altered very slightly from those appearing in table 6, p. 36. For explanation, 
see text, p. 137 





AGE 





OF 100,000 BORN ALIVE 


Number 


each age 


100, 000 
96, 211 
95, 796 
95, 585 
95, 431 


95, 309 
95, 203 
95, 112 
95, 032 
94, 958 


94, 890 
94; 824 
94,758 
94, 689 
94, 616 


94, 534 
94, 443 
94, 342 
94) 231 
94, 112 


93, 984 
93, 848 
93, 703 
93, 551 
93, 392 


93, 228 
93, 059 
92; 884 
92, 703 
92) 515 


92, 320 
92, 116 
91, 904 
91, 684 
91, 453 


91, 211 
90, 958 
90, 692 
90, 412 
90, 117 


89, 805 
89, 475 
89, 123 
88, 749 
88, 349 


87, 920 
87, 460 
86, 967 
86, 439 
85,873 


85, 267 
84, 617 
83, 922 
83, 176 
82, 377 


Number 


surviving to |dying in each 


year of age 








PROBABILITY | PROBABILITY 


OF SURVIV- 
ING 1 YEAR 
AT EACH 
AGE 


OF DYING 

IN EACH 

YEAR OF 
AGE 


Pz 





0. 96211 
. 99569 
- 99780 
- 99839 
- 99872 


- 99889 
- 99904 
. 99916 
. 99922 
- 99928 


. 99930 
- 99930 
. 99927 
- 99923 
- 99913 


. 99904 
- 99893 
- 99882 
. 99874 
- 99864 


- 99855 
- 99845 
- 99838 
- 99830 
. 99824 


- 99819 
- 99812 
- 99805 
- 99797 
- 99789 


- 99779 
- 99770 
- 99761 
- 99748 
- 99735 


- 99723 
- 99708 
. 99691 
. 99673 
- 99654 


- 99633 
. 99607 
- 99580 
- 99549 
- 99514 


- 99477 
- 99436 
- 99393 
- 99345 
- 99294 


- 99238 
- 99179 
- 99111 
- 99039 
- 98960 


Qz 





0. 03789 
- 00431 
- 00220 
. 00161 
- 00128 


- 00111 


‘00176 


- 00181 
- 00188 
- 00195 


‘00211 
00221 
‘00230 
"00239 


- 00252 
- 00265 


- 00277 
- 00292 
- 00309 
- 00327 
. 00346 


. 00367 
00393 
00420 
00451 
00486 


- 00523 
- 00564 
- 00607 
- 00655 
. 00706 


. 00762 
. 00821 
- 00889 
- 00961 
- 01040 








OF 100,000 BORN ALIVE 





























PROBABILITY | PROBABILITY 
FORCE OF = OF SURVIV- OF DYING FORCE OF 
MORTALITY AGE ING 1 YEAR IN EACH MORTALITY 
s Number Number 
AT EACH AGE surviving.to |dying in each hye te BS AT EACH AGE 
each age year of age ‘pe 
Mz x lz dz Pz Qz Ms 
8. 06964 || 55._-2-__- 81, 520 919 0. 98873 0. 01127 0. 01089 
007438. || 56..-.----- 80, 601 987 - 98775 01225 . 01181 
0026057 oo e=-- ce 79, 614 1, 059 - 98670 01330 . 01284 
OOLT6- 1) 58.922 ew 28 78, 555 1, 136 . 98554 01446 . 01396 
00142 |) 59__----..- 77,419 1, 219 - 98425 01575 . 01520 
COLTS HW GOs asco s. 76, 200 1, 306 - 98286 01714 . 01656 
a00103..}| 6PS. seus xe 74, 894 1, 399 . 98132 01868 . 01805 
#00090. ||) 6226 ses en 73, 495 1,495 . 97966 . 02034 . 01968 
00080. 63 rep eke so 72, 000 1, 596 - 97783 . 02217 . 02146 
. 00074 || 64__------- 70, 404 1, 703 . 97581 . 02419 . 02342 
. 00070 68, 701 1, 816 . 97357 02643 . 02559 
. 00069 66, 885 1, 935 . 97107 02893 . 02802 
. 00071 64, 950 2, 061 - 96827 03173 - 03075 
. 00074 62, 889 2, 194 - 96511 03489 - 03382 
. 00081 60, 695 2, 332 . 96158 03842 . 03727 
QUOSU ST stO0E aon sees 58, 363 2, 470 . 95768 04232 . 04114 
00102 ei) 71 kateeet 2s 55, 893 2, 610 . 95330 04670 . 04545 
OO1I2 | (2ose cs cc 53, 283 2, 744 . 94850 05150 . 05026 
(189-451 | By eee eet 50, 539 2, 870 - 94321 05679 - 05558 
OOLS key 74 Soa 47, 669 2, 984 . 93740 06260 . 06146 
C1 gat i ap a 44, 685 3, 078 . 93112 06888 . 06791 
QOLEQa E76 Ss Sea 2s 41, 607 3, 149 . 92432 07568 . 07494 
OOUS9S ||) 77 S2cke2Sse 38, 458 3, 192 «91700 08300 - 08257 
OO16E. ||) FS se ee =e 35, 266 3, 203 . 90918 09082 . 09082 
OOL (Siti 79s sence 32, 063 3, 181 . 90079 09921 . 09973 
OOLO-N, Suter ces. 28, 882 3, 125 . 89180 10820 . 10936 
00185.) Sia. Se 2a 25, 757 3, 034 . 88221 11779 . 11978 
00191 ee 22, 723 2,911 . 87189 12811 . 13105 
OO199 He S8nas 22 sces 19, 812 2, 755 . 86094 13906 - 14324 
00207.:||' 8422. -32-<. 17, 057 2, 570 . 84933 15067 - 15638 
C0216 S50sc co -- oe 14, 487 2, 361 . 83703 16297 . 17044 
00225 |R863 e282 4 Se 12, 126 2,131 - 82426 17574 . 18541 
00285. ]| 87 2-c2. 8.2 9,995 1, 889 . 81101 18899 . 20124 
00246 |} 88__-_____- 8, 106 1, 644 . 79719 20281 . 21792 
00258).1 89-2. S852 ve, 6, 462 1,401 . 78319 21681 . 23542 
00271 5, 061 1,171 . 76862 23138 . 253873 
00285 3, 890 958 . 75373 24627 - 27283 
00301 2, 932 766 . 73874 26126 . 29271 
00318 2, 166 600 . 72299 27701 . 31334 
00336 1, 566 457 . 70817 29183 - 33472 
O08bY Nl Spe zcon see 1, 109 341.8 . 69179 30821 . 35681 
003814), 96 = ss2c8e 767. 2 248.4 . 67623 . 32377 . 37960 
00407 hr 9% 2.254 or 518.8 176. 2 . 66037 33963 - 40305 
00436 || 98__-.----- 342.6 121.9 . 64419 35581 . 42714 
00469 || 99________- 220. 7 82.0 - 62845 37155 - 45182 
00505 |} 100___--.-- 138. 7 63. 71 . 61276 38724 . 47706 
00544 || 101___.-.-- 84. 99 34. 27 . 59678 40322 - 50281 
00587 51102 223-2 50. 72 21, 24 . 68123 41877 . 52902 
00633 || 1032-22 29. 48 12. 80 . 56581 43419 . 55562 
O0GS2) i 104= 222-58" 16. 68 7.499 - 55042 44958 . 58254 
00736. ||s105. 2222555 9.181 4, 265 . 538545 - 46455 - 60970 
00794: | 106235228 4.916 2. 355 - 52095 47905 - 63702 
00858") 107=- 222s. S 2. 561 1, 264 - 50644 49356 . 66440 
00928:"|| 108. = 22. - 1, 297 . 6583 - 49244 . 50756 - 69171 
01004 |} 109____-__.- . 63887 . 6387 - 00000 2500000) Ie sans cs wae 
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TaBLe 26.—Unitrep States Wuitrt FEMALES: 1939-1941—CommuTaTion CoLumMNs at 2 Percent INTEREST 




















Zz Ds N:z Sz Cz M:z Rez a | D: | Nz Ss Cz M;z R:z 

0 100, 000 3, 605, 671 | 101, 903, 354 |3, 714.7 29, 300.6 | 1, 607, 561.7 55 |27, 4382 463, 398 _ |5, 485, 065 303. 18 18, 345. 56 355, 847. 47 

1 94, 325 3, 505, 671 98, 297, 683 | 398.89 25, 585. 85 | 1, 578, 261.13 56 |26, 591 435, 966 5, 021, 667 319. 23 18, 042. 38 337, 501. 91 

2 92, 076 3, 411, 346 94,792,012 | 198.83 25, 186.96 | 1, 552, 675. 28 57 |25, 750 409, 375 4, 585, 701 335. 80 17, 723. 15 319, 459. 53 

3 90, 072 3, 319, 270 91, 380, 666 | 142.27 24, 988.13 | 1, 527, 488. 32 58 |24, 909 383, 625 4, 176, 326 353. 16 17, 387. 35 301, 736. 38 

4 88, 163 3, 229, 198 88, 061,396 | 110.50 24, 845.86 | 1, 502, 500.19 59 |24, 068 358, 716 3, 792, 701 371. 53 17, 034, 19 284, 349. 03 

5 86, 324 3, 141, 035 84, 832, 198 94,125 | 24,735.36 | 1,477, 654. 33 60 |23, 224 334, 648 3, 433, 985 390. 24 16, 662. 66 267, 314. 84 

6 84, 538 3, 054, 711 81, 691, 163 79. 221 24, 641. 24 | 1, 452, 918. 97 61 |22, 379 311, 424 3, 099, 337 409. 83 16, 272. 42 250, 652. 18 

“ 82, 801 2, 970, 173 78, 636, 452 68.279 | 24, 562.02 | 1, 428, 277.73 62 |21, 530 289, 045 2, 787, 913 429. 37 15, 862. 59 234, 379. 76 

8 81, 109 2, 887, 372 75, 666, 279 61.920 | 24,493.74 | 1, 403, 715.71 63 |20, 679 267, 515 2, 498, 868 449, 39 15, 433. 22 218, 517. 17 

9 79, 457 2, 806, 263 72, 778, 907 55.784 | 24,431.82 | 1, 379, 221.97 64 19, 824 246, 836 2, 231, 353 470.11 14, 983. 83 203, 083. 95 
10 77, 843 2, 726, 806 69, 972, 644 53.081 | 24, 376.03 | 1, 354, 790. 15 65 |18, 965 227, 012 1, 984, 517 491. 48 14, 513. 72 188, 100. 12 
11 76, 263 2, 648, 963 67, 245, 838 52.041 | 24, 322.95 | 1, 380, 414. 12 66 |18, 102 208, 047 1, 757, 505 513. 42 14, 022. 24 173, 586. 40 
12 74, 716 2, 572, 700 64, 596, 875 53.389 | 24, 270.91 | 1, 306, 091. 17 67 |17, 233 189, 945 1, 549, 458 536. 13 13, 508. 82 159, 564. 16 
13 73, 198 2, 497, 984 62, 024, 175 55.325 | 24, 217.57 | 1, 281, 820. 26 68 |16, 359 172, 712 1, 359, 513 559. 53 12, 972. 69 146, 055. 34 
14 71, 707 2, 424, 786 59, 526, 191 60.927 | 24, 162.25 | 1, 257, 602. 69 69 |15, 479 156, 353 1, 186, 801 583. 06 12, 413. 16 133, 082. 65 
15 70, 240 2, 353, 079 57, 101, 405 66. 289 | 24,101.32 | 1, 233, 440. 44 70 14, 592 140, 874 1, 030, 448 605. 46 11, 830. 10 120, 669. 49 
16 68, 797 2, 282, 839 54, 748, 326 72.180 | 24,035.03 | 1, 209, 339. 12 71 |18, 701 126, 282 889, 574 627. 23 11, 224. 64 108, 839. 39 
17 67, 376 2, 214, 042 52, 465, 487 77.718 | 23, 962.90 | 1, 185, 304.09 72 |12, 805 112, 581 763, 292 646. 50 10,597.41 | 97,614.75 
18 65, 977 2, 146, 666 50, 251, 445 81.685 | 23,885.18 | 1, 161, 341. 19 73 |11, 907 99, 776 650, 711 662. 93 9, 950. 91 87, 017. 34 
19 64, 601 2, 080, 689 48, 104, 779 86.140 | 23, 803. 50 | 1, 137, 456, 01 74 1/11, 011 87, 869 550, 935 675. 75 9, 287.98 77, 066. 43 
20 63, 249 2, 016, 088 46, 024, 090 89.730 | 23,717.36 | 1, 113, 652. 51 75 |10, 119 76, 858 463, 066 683. 37 8, 612. 23 67, 778. 45 
21 61, 919 1, 952, 839 44, 008, 002 93.792 | 23, 627.63 | 1,089, 935. 15 76 | 9, 237.5 66, 739.0 -« 386, 208. 2 685. 42 7, 928. 86 59, 166, 22 
22 60, 611 1, 890, 920 42, 055, 163 96.392 | 23, 533. 84 | 1, 066, 307. 52 77 | 8,370.9 57, 501.5 319, 469. 2 681.16 7, 243. 44 51, 237. 36 
23 59, 326 1, 830, 309 40, 164, 243 98.854 | 23, 437.44 | 1, 042, 773. 68 78 | 7, 525.6 49, 130. 6 261, 967.7 670. 11 6, 562. 28 43, 993. 92 
24 58, 064 1,770, 983 38, 333, 934 99.963 | 23,338.59 | 1,019, 336. 24 79 | 6,708.0 41, 605.0 212, 837.1 652. 45 5, 892. 17 37, 431. 64 
25 56, 825 1, 712, 919 36, 562,951 | 100.99 23, 238. 63 995, 997. 65 80 | 5,924.0 34, 897.0 171, 232. 1 628. 40 5, 239. 72 31, 539. 47 
26 55, 610 1, 656, 094 34, 850,032 | 102. 53 23, 137. 64 972, 759, 02 81 | 5,179.4 28, 973.0 136, 335. 1 598.14 4, 611. 32 26, 299. 75 
27 54, 417 1, 600, 484 33, 193, 988 | 103.96 23, 035. 11 949, 621. 38 82 | 4,479.7 23, 793. 6 107, 362. 1 562. 64 4, 013.18 21, 688. 43 
28 53, 246 1, 546, 067 31, 593,454 | 105.87 22, 931. 15 926, 586, 27 83 | 3, 829.3 19, 313.9 83, 568. 5 522. 04 3, 450. 54 17, 675. 25 
29 52, 096 1, 492, 821 30, 047, 387 | 107. 65 22, 825. 28 903, 655. 12 84 | 3, 232.1 15, 484. 6 64, 254. 6 477, 44 2, 928. 50 14, 224. 71 
30 50, 967 1, 440, 725 28, 554, 566 | 110.41 22, 717.63 880, 829. 84 85 | 2, 691.3 12, 252. 5 48, 770.0 430. 01 2, 451.06 11, 296. 21 
31 49, 857 1, 389, 758 27,113,841 | 112.49 22, 607. 22 858, 112. 21 86 | 2, 208.5 9, 561.2 36, 517.5 380, 51 2,021.05 8, 845. 15 
32 48, 767 1, 339, 901 25, 724,083 | 114.45 22, 494.73 835, 504. 99 87 | 1,784.7 7, 352. 7 26, 956. 3 330. 69 1, 640. 54 6, 824. 10 
33 47, 697 1, 291, 134 24, 384,182 | 117.82 22, 380. 28 813, 010. 26 88 | 1,419.0 5, 568.0 19, 603. 6 282. 15 1, 309. 85 5, 183. 56 
34 46, 644 1, 243, 437 23,093,048 | 121.01 22, 262. 46 790, 629. 98 89 | 1,109.1 4, 149.0 14, 035. 6 235.73 1, 027. 70 3, 873. 71 
35 45, 608 1, 196, 793 21,849,611 | 124.03 22, 141. 45 768, 367.52 || -90 851, 57 3, 039. 85 9, 886. 58 193. 17 791.97 2, 846. 01 
36 44, 590 1, 151, 185 20, 652,818 | 127.84 22, 017. 42 746, 226. 07 91 641.70 2, 188. 28 6, 846. 73 154. 94 598. 80 2, 054. 04 
37 43, 588 1, 106, 595 19, 501, 633 | 131.93 21, 889. 58 724, 208. 65 92 474.19 1, 546. 58 4, 658. 45 121. 45 443. 86 1, 455. 24 
38 42, 601 1, 063, 007 18, 395, 038 136. 27 21, 757. 65 702, 319. 07 93 343. 43 1, 072. 39 3, 111. 87 93. 269 322. 408 1, 011. 385 
39 41, 629 1, 020, 406 17, 332, 031 141. 30 21, 621. 38 680, 561. 42 94 2438. 43 728. 96 2, 039. 48 69. 647 229. 139 688. 977 
40 40, 672 978, 777 16, 311,625 | 146.52 21, 480. 08 658, 940. 04 95 169. 01 485. 53 1, 310. 52 51. 069 159. 492 459. 838 
41 39, 728 938, 105 15, 332, 848 | 153.23 21, 333. 56 637, 459. 96 96 114. 63 316. 52 824. 99 36. 386 108. 423 300. 346 
42 38, 796 898, 377 14, 394,743 | 159.61 21, 180. 33 616, 126. 40 97 75. 995 201. 890 508. 466 25. 304 72. 037 191. 923 
43 37, 875 859, 581 13, 496, 366 | 167.36 21, 020. 72 594, 946. 07 98 49, 201 125. 895 306. 576 17. 163 46. 733 119. 886 
44 36, 965 821, 706 12, 636, 785 | 175.97 20, 853. 36 573, 925. 35 99 31.073 76. 694 180. 681 11, 319 29. 570 73. 153 
45 36, 065 784, 741 11, 815,079 | 184.99 20, 677. 39 553, 071.99 || 100 19. 145 45. 621 103. 987 7. 2684 18. 2506 43. 5829 
46 35, 172 748, 676 11, 030,338 | 194. 37 20, 492. 40 532, 394.60 |} 101 11. 501 26.476 58. 366 4. 5467 10. 9822 25. 3323 
47 34, 288 713, 504 10, 281, 662 | 204.09 20, 298. 03 511, 902. 20 || 102 6. 7292 14. 9755 31. 8898 2. 7627 6. 4355 14. 3501 
48 33, 412 679, 216 9, 568,158 | 214.49 20, 093. 94 491, 604.17 || 103 3. 8345 8. 2463 16, 9143 1. 6323 3. 6728 7.9146 
49 32, 542 645, 804 8, 888,942 | 225.15 19, 879. 45 471, 510. 23 || 104 2.1271 4.4118 8. 6680 - 93753 2.04055 4, 24178 
50 31, 679 613, 262 8, 248,188 | 236.76 19, 654. 30 451, 630.78 || 105 1. 1478 "2. 2847 4, 2562 . 52276 1. 10302 2. 20123 
51 30, 821 581, 583 7,629,876 | 248.19 19, 417. 54 431, 976. 48 || 106 - 60255 1. 13687 1. 97153 - 28299 - 58026 1. 09821 
52 29, 969 550, 762 7,048,293 | 261.17 19, 169. 35 412, 558. 94 || 107 - 80775 - 53432 - 83466 - 14891 . 29727 - 51795 
53 29, 120 520, 793 6, 497, 531 | 274,24 18, 908. 18 393, 889. 59 |} 108 « 15280 - 22657 . 80034 - 076034 . 148357 . 220680 
54 28, 275 491, 673 5,976,738 | 288,38 18, 633.94 | - 374, 481.41 |} 109 . 073770 - 073770 - 073770) =. 072323 - 072323 - 072323 


Nz=D.t+-Deut+ oe S:=N2z+Nrut+ eee 
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TaBLE 27.—Unirep States WuiTe Femares: 1939-1941—Commuratrion Cotumns at 24% Percent INTEREST 
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Dz Nz Sz Cz M; Rz x D:z Nz Sz Cz M;z R:z 

100, 000 3, 171, 576 83, 187, 057 |3, 696. 6 22, 644.5 |1, 142, 624.3 55 |20, 963 336, 119 3, 866, 678 230. 56 12, 764. 89 241, 809. 78 
93, 864 3, 071, 576 80,015,481 | 395.00 18, 947.90 |1, 119, 979. 77 56 |20, 221 315, 156 3, 530, 559 241. 58 12, 534. 33 229, 044. 89 
91, 180 2, 977, 712 76, 943,905 | 198.93 18, 552. 90 |1, 101, 031. 87 57 |19, 486 294, 935 3, 215, 403 252. 88 12, 292. 75 216, 510. 56 
88, 760 2, 886, 532 73, 966,193 | 139. 52 18, 356. 97 |1, 082, 478. 97 58 |18, 758 275, 449 2, 920, 468 264. 65 12, 039. 87 204, 217. 81 
86, 456 2, 797, 772 71, 079, 661 107. 83 18, 217. 45 |1, 064, 122. 00 59 |18, 036 256, 691 2, 645, 019 277. 06 11, 775. 22 192, 177. 94 
84, 239 2, 711, 316 68, 281, 889 91.403 | 18,109.62 |1, 045, 904. 55 60 |17, 319 238, 655 2, 388, 328 289, 59 11, 498.16 180, 402. 72 
82, 093 2, 627, 077 65, 570, 573 76.555 | 18,018.21 |1, 027, 794. 93 61 |16, 607 221, 336 2, 149, 673 302. 65 11, 208. 57 168, 904. 56 
80, 014 2, 544, 984 62, 943, 496 65. 660 17, 941. 66 |1, 009, 776. 72 62 |15, 899 204, 729 1, 928, 337 315. 53 10, 905. 92 157, 695. 99 
77, 997 2, 464, 970 60, 398, 512 59.254 | 17,876.00 | 991, 835.06 63 |15, 196 188, 830 1, 723, 608 328. 63 10, 590, 39 146, 790. 07 
76, 036 2, 386, 973 57, 933, 542 53. 121 17,816.75 | 978, 959. 06 64 |14, 497 173, 634 1, 584, 778 342, 11 10, 261. 76 136, 199. 68 
74, 128 2, 310, 937 55, 546, 569 50. 302 | 17,763.62 | 956, 142. 31 65 |13, 801 159, 137 1, 361, 144 355. 91 9, 919. 65 125,937. 92 
72, 270 2, 236, 809 53, 235, 632 49.075 | 17, 713.32 | 938, 378. 69 66 |13, 109 145, 336 1, 202, 007 369. 98 9, 563. 74 116, 018. 27 
70, 458 2, 164, 539 50, 998, 823 50. 054 || 17,664.25-| 920, 665. 37 67 |12, 419 132, 227 1, 056, 671 384, 46 9, 193. 76 106, 454. 53 
68, 689 2, 094, 081 48, 834, 284 51.664 | 17,614.19 | $03, 001.12 68 |11, 731 119, 808 924, 444 399. 29 8, 809. 30 97, 260. 77 
66, 962 2, 025, 392 46, 740, 203 56.618 | 17,562.53 | 885, 386. 93 69 |11, 046 108, 077 804, 636 414.05 8, 410. 01 88, 451. 47 
65,272 | | 1,958, 430 44, 714, 811 61.300 | 17,505.91 | 867,824.40 70 |10, 363 97, 031 696, 559 427. 86 7, 995. 96 80, 041. 46 
63, 619 1, 893, 158 42, 756, 381 66.377 | 17,444.61 | 850,318.49 71 | 9,682.0 86, 668. 2 599, 528. 2 441.08 7, 568. 10 72, 045. 50 
62, 001 1, 829, 539 40, 863, 223 71,169 | 17,378.23 | 832, 873. 88 72 | 9,004.7 76, 986, 2 512, 860. 0 452. 42 7, 127. 02 64, 477. 40 
60, 418 1, 767, 538 39, 033, 684 74.438 | 17,307.07 | 815, 495.65 73 | 8,332.7 67, 981. 5 435, 873. 8 461. 65 6, 674. 60 57, 350. 38 
58, 870 1, 707, 120 37, 266, 146 78.115 | 17,232.63 | 798, 188. 58 74 | 7,667.8 59, 648. 8 367, 892. 3 468, 28 6, 212. 95 50, 675. 78 
57,356 | 1,648,250 | 35, 559,026} 80.973 | 17,154.51 | 780,955.95 || 75 | 7,012.5 51, 981.0 308, 243.5 (471.25 | 5,744.67 - | 44,462.83 
55, 876 1, 590, 894 33, 910, 776 84.225 | 17,073.54 | 768, 801. 44 76 | 6,370.2 44, 968. 5 256, 262. 5 470. 37 5, 273. 42 38, 718. 16 
54, 429 1, 535, 018 32, 319, 882 86.138 | 16,989.31 | 746, 727.90 77 | 5,744.5 38, 598. 3 211, 294. 0 465. 16 4, 803. 05 33, 444. 74 
53,015 | 1,480,589 | 30,784,864 | 87.907 | 16,903.18 | 729,738.59 || 78 | 5,139.2 32, 853.8 172,695.7 |455.38 ‘| 4,337.89 | 28,641.69 
51,634 | 1,427,574 | 29,304,275 | 88.460 | 16,815.27 | 712,835.41 || 79 | 4,558.5 27,714. 6 139,841.9 [441.22 | 3,882.51 | 24,303.80» 
50, 286 1, 375, 940 27, 876, 701 88.934 | 16,726.81 | 696, 020. 14 80 | 4,006.1 23, 156. 1 112, 127.3 422. 88 3, 441. 29 20, 421. 29 
48, 971 1, 325, 654 26, 500, 761 89.845 | 16,637.88 | 679, 293.33 81 | 3,485. 5 19, 150. 0 88, 971. 2 400. 55 3, 018. 41 16, 980. 00 
47, 687 1, 276, 683 25, 175, 107 90.659 | 16,548.03 | 662, 655. 45 82 | 2,999.9 15, 664. 5 69, 821. 2 374, 94 2, 617. 86 13, 961. 59 
46, 433 1, 228, 996 23, 898, 424 91.868 | 16,457.37 | 646, 107. 42 83 | 2, 551.8 12, 664. 6 54, 156. 7 346. 19 2, 242. 92 11, 343. 73 
45, 208 1, 182, 563 22, 669, 428 92, 965 16, 365. 50 | 629, 650. 05 84 | 2,143.4 10, 112.8 41, 492.1 315. 07 1, 896. 73 9, 100. 81 
44,013 1, 137, 355 21, 486, 865 94,883 | 16,272.54 | 618, 284. 55 85 | 1,776.0 7, 969. 4 31, 379. 3 282. 39 1, 581. 66 7, 204. 08 
42, 845 1, 098, 342 20, 349, 510 96. 199 16, 177. 66 597, 012. 01 86 | 1,450.3 6, 193. 4 23, 409. 9 248. 66 1, 299. 27 5, 622, 42 
41, 703 1, 050, 497 19, 256, 168 97. 395 16, 081.46 | 580, 834. 35 87 | 1,166.3 4, 743. 1 17, 216. 5 215.05 1, 050. 61 4, 323.15 
40, 589 1, 008, 794 18, 205, 671 99. 770 15, 984. 06 564, 752. 89 88 922. 80 3, 576. 78 12, 473. 35 182. 59 835. 56 3, 272, 54 
39, 499 968, 205 17,196,877 | 101.97 15, 884.29 | 548, 768. 83 89 717. 70 2, 653. 98 8, 896. 57 151, 81 652. 97 2, 436. 98 
38, 434 928, 706 16, 228,672 | 104.01 15, 782.32 | 532, 884. 54 90 548. 39 1, 936. 28 6, 242. 59 123. 79 501. 16 1, 784. 01 
37, 392 890, 272 15, 299, 966 | 106.68 15, 678. 31 517, 102. 22 91 411, 22 1, 387. 89 4, 306. 31 98. 803 377. 372 1, 282. 853 
36, 374 852, 880 14, 409, 694 | 109. 56 15, 571.63 | 501, 423. 91 92 302. 39 976. 67 2, 918. 42 77. 074 278. 569 905. 481 
35, 377 816, 506 13, 556, 814 112. 61 15, 462.07 | 485, 852. 28 93 217. 94 674. 28 1,941.75 58. 899 201. 495 626. 912 
34, 401 781, 129 12, 740, 308 116, 20 15, 349.46 | 470, 390. 21 94 153. 73 456. 34 1, 267. 47 43. 767 142, 596 425. 417 
33, 446 746, 728 | 11, 959, 179 119. 90 15, 233.26 | 455, 040. 75 95 106, 21 302. 61 811.13 31. 936 98. 829 282. 821 
32, 510 713, 282 11, 212, 451 124. 78 15, 113.36 | 439, 807. 49 96 71. 683 196. 396 508. 521 22. 643 66. 893 183. 992 
31, 593 680, 772 10, 499, 169 129, 34 14,988.58 | 424, 694.13 97 47. 292 124. 713 312. 125 15. 670 44, 250 117. 099 
30, 693 649, 179 9, 818, 397 134. 96 14, 859.24 | 409, 705. 55 98 30. 468 77.421 187. 412 10, 576 28. 580 72. 849 
29, 809 618, 486 9, 169, 218 | 141. 22 14, 724.28 | 394, 846. 31 99 19. 149 46. 953 109. 991 6.9411 18, 0035 44, 2694 
28, 941 588, 677 8, 550,732 | 147.73 14, 583.06 | 380,122.03 || 100 11. 741 27. 804 63. 038 4. 4355 11. 0624 26. 2659 
28, 087 559, 736 7,962,055 | 154. 46 14, 435. 33 | 365, 538.97 || 101 7. 0187 16. 0629 35. 2340 2. 7611 6. 6269 15, 2035 
27, 248 531, 649 7,402,319 | 161.39 14, 280.87 | 351,103.64 || 102 4. 0864 9. 0442 19.1711 1. 6695 3. 8658 8. 5766 
26, 422 504, 401 6, 870,670 | 168.79 14,119.48 | 336,822.77 || 103 2. 3172 4. 9578 10. 1269 . 98159 2.19631 4.71084 
25, 609 477, 979 6, 366, 269 | 176.31 13, 950.69 | 322,703.29 || 104 1, 2791 2. 6406 5. 1691 - 56104 1. 21472 2. 51453 
24, 808 452, 370 5, 888, 290 | 184. 50 13, 774.38 | 308,752.60 |} 105 - 68689 1, 36148 2. 52853 - 31131 . 65368 1, 29981 
24, 018 427, 562 5, 435,920 | 192. 46 18, 589.88 | 294,978.22 || 106 . 85882 - 67459 1. 16705 . 16770 . 34237 - 64613 
23, 240 403, 544 5, 008, 358 | 201. 55 13, 897.42 | 281, 388.34 || 107 . 18237 . 31577 - 49246 . 087815 . 174669 . 803758 
22, 472 380, 304 4, 604, 814 210. 60 13, 195. 87 267, 990. 92 || 108 . 090108 - 1333899 . 176690) .044619 - 086854 - 129089 
21, 713 357, 832 4,224,510 | 220.38 12,985.27 | 254,795.05 || 109 . 043291 - 043291 - 043291 . 042235 - 042235 - 042235 
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72 UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 
TasBLe 28.—Unitep Srares Waitt Femaues: 1939-1941—Commuration Cotumns at 3 Percent INTEREST 
A Dz N; Sz (oe M, Eee zt Dz Nz Sz (OF M:z URS 
0| 100,000 | 2,818,139 | 68, 639, 305 |3, 678. 6 17, 918. 1 818, 932. 5 55 |16, 040 244, 568 2, 735, 022 175. 56 8,917.09  |164, 907.31 
1 93,409 | 2,718,139} 65,821,166 | 391.18 | 14,239.53] 801,014.39 |] 56 |15,398 228, 528 2, 490, 454 183. 06 8,741.53  |155, 990. 22 
2 90,297 | 2,624,730} 63,103,027 | 193.09 | 13,848.35 | . 786,774.86 || 57 |14, 766 213, 130 2, 261, 926 190. 69 8,558.47  |147, 248. 69 
3 87,474 | 2,534,433 | 60,478,297 | 136.83 | 13,655.26] 772,926.51 |} 58 /14, 145 198, 364 2, 048, 796 198. 60 8,367.78  |138,,.690. 22 
4 84,789 | 2,446,959} 57,943,864 | 105.24 | 13,518.43 | 759,271.25 |} 59 |13, 535 184, 219 1, 850, 482 206. 90 8,169.18 — |130, 322. 44 
5 82,214} 2,362,170} 55,496,905} 88.773 | 13,413.19 | 745,752.82 || 60 |12, 934 170, 684 1, 666, 213 215. 21 7,962.28  |122, 153. 26 
6 79,731 | 2,279,956 | 53,134,735 | 73.991 |. 13,324.42 | 732,339.63 || 61 12,342 157, 750 1, 495, 529 223, 83 7,747.07  |114, 190. 98 
7 77,335 | 2,200,225 | 50,854,779 | 63.153} 13,250.43 | 719,015.21 || 62 |11, 758 145, 408 1, 337, 779 232, 22 7, 523.24 — |106, 443. 91 
8 75,019 | 2,122,890 | 48,654,554 | 56.715} 13,187.27] 705,764.78 || 63 |11, 184 133, 650 1, 192, 371 240. 69 7,291.02 - | 98, 920. 67 
9 72,777 | 2,047,871 | 46,531,664 | 50.598 | 13,130.56 | 692,577.51 || 64 |10, 617 122, 466 1, 058, 721 249, 34 7, 050. 33 91, 629. 65 
10 70,607 | 1,975,094 | 44,483,793 | 47.680 | 13,079.96 | 679, 446.95 || 65 |10, 059 111, 849 936, 255 258. 14 6, 800. 99 84, 579. 32 
11 68,503 | 1,904,487 | 42,508,699 | 46.291 | 13,032.28 | 666,366.99 || 66 | 9, 507.6 101, 790. 2 824, 405. 7 267. 05 6, 542. 85 77, 778. 33 
12 66,461 | 1,835,984 | 40,604,212 | 46.986} 12,985.99} 653,334.71 || 67 | 8,963.7 92, 282. 6 722, 615. 5 276, 15 6, 275. 80 71, 235. 48 
13 64,479 | 1,769,523 | 38,768,228 | 48.262 | 12,939.00 | 640,348.72 || 68 | 8, 426. 4 83, 318. 9 630, 332. 9 285. 41 5, 999. 65 64, 959. 68 
14 62,552 | 1,705,044} 36,998,705 | 52.633 | 12,890.74] 627,409, 72 || 69 | 7,805.6 74, 892. 5 547, 014. 0 204, 53 5, 714. 24 58, 960. 03 
15 60,678 | 1,642,492 | 35,293,661] 56.708] 12,838.11] 614,518.98 || 70 | 7,371.1 66, 996. 9 472, 121. 5 302. 87 5, 419. 71 53, 245, 79 
16 58,854 | 1,581,814 | 33,651,169 | 61.107] 12,781.40 | 601,680.87 || 71] 6,853.5 59, 625.8 405, 124. 6 310. 71 5, 116. 84 47, 826. 08 
17 57,078 | 1,522,960 | 32,069,355] 65.201 | 12,720.29 | 588,899.47 || 72 | 6,343.2 52, 772.3 345, 498. 8 317. 15 4, 806. 13 42, 709. 24 
18 55,351 | 1,465,882 | 30,546,395 | 67.864 | 12,655.09} 576,179.18 || 73 | 5,841.3 46, 429. 1 292, 726. 5 322, 05 4, 488. 98 37, 903. 11 
19 53,671 | 1,410,531 | 29,080,513 | 70.870 | 12,587.23 | 563,524.09 || 74] 5,349.1 40, 587.8 246, 297. 4 325. 09 4, 166. 93 33, 414. 13 
20 52,037 | 1,356,860 | 27,669,982 | 73.107 | 12,516.36 | 550,936.86 || 75] 4,868.2 35, 238. 7 205, 709. 6 325. 57 3, 841. 84 29, 247. 20 
21 50,448 | 1,304,823 | 26,313,122 | 75.674 | 12,443.25] 538,420.50 || 76 | 4,400.9 30, 370. 5 170, 470. 9 323. 37 3, 516. 27 25, 405. 36 
22 48,903 | 1,254,375 | 25,008,209 | 77.017] 12,367.58 | 525,977.25 || 77 | 3,949.3 25, 969. 6 140, 100. 4 318. 24 3, 192. 90 21, 889. 09 
23 47,402 | 1,205,472 | 23,753,924 | 78.217] 12,290.56 | 513,609.67 || 78 | 3,516.0 22, 020.3 114, 130.8 310. 04 2, 874. 66 18, 696. 19 
24 45,943 | 1,158,070 | 22,548,452 | 78.327] 12,212.34 | 501,319.11 |} 79 | 3, 103.6 18, 504.3 92, 110. 5 298. 94 2, 564, 62 15, 821. 53 
25 44,526 | 1,112,127] 21,390,382] 78.364 12,134.02| 489,106.77 || 80 | 2,714.2 15, 400.7 73, 606. 2 285. 12 2, 265. 68 13, 256. 91 
26 43,151 | 1,067,601 | 20,278,255) 78.783 | 12,055.65] 476,972.75 || 81] 2,350.1 12, 686. 5 58, 205. 5 268. 76 1, 980. 56 10, 991. 23 
27 41,815 | 1,024,450) 19,210,654 | 79.111] 11,976.87] 464,917.10 || 82] 2,012.8 10, 336. 4 45, 519.0 250. 35 1, 711. 80 9, 010. 67 
28 40, 518 982,635 | 18,186,204 | 79.777] 11,897.76] 452,940.23 || 83 | 1,703.9 8, 323.6 35, 182. 6 230. 04 1, 461. 45 7, 298. 87 
29 39, 258 942,117 | 17,203,569 | 80.337] 11,817.98] 441,042.47 || 84 |.1, 424.2 6, 619.7 26, 859. 0 208. 34 1, 231. 41 5, 837. 42 
30 38, 035 902,859 | 16,261,452 | 81.597 | 11,737.65 | 429,224.49 || 85 | 1,174.4 5, 195. 5 20, 239.3 185. 82 1, 023. 07 4, 606. 01 
31 36, 845 864,824 | 15,358,593 | 82.327] 11,656.05 | 417,486.84 || 86| 954.37 4, 021. 10 15,043.76  |162. 83 837. 25 3, 582. 94 
32 35, 690 827,979 | 14,493,769 | 982.946 | 11,573.72 | 405,830.79 || 87 | 763.74 3, 066. 73 11,022.66 {140.14 674. 42 2, 745. 69 
33 34, 567 792,289 | 13,665,790 | 84.556 | 11,490.78 | 394,257.07 || 88] 601.35 2, 302. 99 7,955.93 {118.41 534. 28 2, 071. 27 
34 33, 476 757,722 | 12,873,501 | 86.003 | 11,406.22] 382,766.29 || 89] 465.43 1, 701. 64 5, 652. 94 97. 969 415. 866 1, 536. 991 
35 32, 415 724,246 | 12,115,779 | 87.293 | 11,320.22] 371,360.07 || 90] — 353.90 1, 236. 21 3, 951. 30 79. 500 317. 897 1, 121. 125 
36 31, 383 691,831 | 11,391,533 | 89.105 | 11,232.92] 360,039.85 || 91] 264.10 882. 31 2, 715. 09 63. 145 238. 397 803. 228 
37 30, 380 660,448 | 10,699,702 | 91.063 | 11,143.82] 348,806.93 || 92] 193.26 618. 21 1, 832. 78 49.019 175. 252 564. 831 
38 29, 404 630,068 | 10,039,254 | 93.147] 11,052.76] 337,663.11 || 93] 188.61 424. 95 1, 214. 57 37. 278 126. 233 389. 579 
39 28, 455 600, 664 9,409,186 | 95,646 | 10,959.61 | 326,610.35 || 94 97. 295 286. 344 789.622 | 27. 566 88. 955 263. 346 
40 27, 530 572, 209 8, 808, 522 | 98.217 | 10,863.96] 315,650.74 || 95 66, 895 189. 049 503.278 | 20.017 61. 389 174. 391 
41 26, 630 544, 679 8, 236,313 | 101.71 | 10,765.75 | 304,786.78 || 96 44. 930 122. 154 314.229 | 14.123 41,372 113. 002 
42 25, 753 518, 049 7,691,634 | 104.92 | 10,664.04} 294,021.03 || 97 29, 498 77. 224 192. 075 9. 7265 27. 2485 71. 6298 
43 24, 898 492, 296 7,173,585 | 108.95 | 10,559.12 | 283,356.99 || 98 18. 912 47. 726 114. 851 6. 5331 17. 5220 44, 3813 
44 24, 064 467, 398 6, 681,289 | 113.44 | 10,450.17] 272,797.87 || 99 11. 828 28. 814 67. 125 4, 2667 10. 9889 26. 8593 
45 23, 249 443, 334 6, 213,891 | 118.10 | 10,336.73] 262,347.70 || 100 7. 2170 16, 9864 38.3106 | 2.7133 6. 7222 15. 8704 
46 22, 454 420, 085 5,770, 557 | 122.88 | 10,218.63 | 252,010.97 || 101 4, 2935 9.7694 21.3242 | 1.6808 4, 0089 9. 1482 
47 21, 677 397, 631 5, 350, 472 | 127.78 | 10,095.75 | 241,792.34 || 102 2. 4876 5. 4759 11.5548 | 1.0114 2. 3281 5. 1393 
48 20, 918 375, 954 4,952,841 | 132. 98 9,967.97 | 231, 696. 59 || 103 1. 4038 2. 9883 6. 0789 . 59175 1.31671 2.81119 
49 20, 176 355, 036 4, 576, 887 | 138, 23 9,834.99 | 221, 728. 62 || 104 77112 1. 58452 3.09056 | .33658 . 72496 1, 49448 
50 19, 450 334, 860 4, 221, 851 | 143.95 9,696.76 | 211, 893. 63 || 105 41208 . 81340 1.50604 |. 18585 . 38838 . 76952 
51 18, 740 315, 410 3, 886,991 | 149, 43 9,552.81 | 202, 196.87 || 106 21422 . 40132 . 69264 | 099634 . 202534 . 881144 
52 18, 044 296, 670 3, 571, 581 | 155.73 9,403.38 | 192, 644.06 || 107 10835 . 18710 29132 | .051919 . 102900 . 178610 
53 17, 363 278, 626 3,274,911 | 161.93 9,247.65 | 183, 240.68 || 108 . 053275 . 078746 104217]. 026252 . 050981 075710 
54 16, 695 261, 263 2, 996, 285 | 168. 63 9,085.72 | 173,993.03 |} 109 . 025471 . 025471 025471] . 024729 - . 024729 . 024729 
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TaBLE 29.—UniTED States WuiTE FEMALES: 1939-1941—CommutTaTion CoLumns aT 3% PEeRcENT INTEREST 
Dz Nz Ss Cs Mz R: x Dz N; S: Cn Mz R: 
100, 000 2, 527, 377 57, 226, 448 |3, 660.9 14, 533.2 | 592,184.4 || 55 |12, 290 178, 500 1, 941, 011 133.86 [6,253.56 |112, 862.73 
92, 957 2, 427, 377 54, 699, 071.| 387.41 | 10,872.35 | 577,651.23 || 56 |11, 740 166, 210 1, 762, 511 138.90 |6, 119.70 —_|106, 609. 17 
89, 427 2, 334, 420 52, 271, 694 | 190.31 | 10,484.94 | 566,778.88 || 57 |11, 204 154, 470 1, 596, 301 144.00 5,980.80 | 100, 489. 47 
86, 212 2, 244, 993 49, 937,274 | 134.20 | 10,294.63 | 556,293.94 || 58 |10, 682 143, 266 1, 441, 831 149.24 5, 836. 80 94, 508, 67 
83, 163 2, 158, 781 47,692,281 | 102.72 | 10,160.43 | 545,999.31 || 59 |10,171 132, 584 1, 298, 565 154.73 — |5, 687. 56 88, 671. 87 
80, 248 2, 075, 618 45, 533,500 | 86.231 | 10,057.71 | 535,838.88 || 60 | 9,672.4 122, 413.3 1, 165, 981. 5 160.17 —|5, 532. 83 82, 984. 31 
77, 448 1, 995, 370 43, 457,882 | 71.525 | 9,971.48 | 525,781.17 || 61 | 9,185.1 112, 740. 9 1, 043, 568. 2 165.77 —|5, 372. 66 77, 451. 48 
74, 757 1, 917, 922 41, 462,512 | 60.753 | 9,899.95 | 515,809.69 || 62 | 8,708.8 103, 555.8 930, 827. 3 171.16 —|5, 206. 89 72, 078, 82 
72, 168 1,843,165 | © 39,544,590 | 54.296 | 9,839.20] 605,909.74 || 63 | 8,243.1 94, 847. 0 827, 271.5 176.54 —|5, 035. 73 66, 871. 93 
69, 674 1, 770, 997 37,701,425 | 48.206 | 9,784.90 | 496,070. 54 || 64 | 7,787.8 86, 603. 9 732, 424, 5 182.01 4, 859. 19 61, 836. 20 
67, 269 1, 701, 323 35,930,428 | 45.206 | 9,736.70 | 486, 285.64 || 65 | 7,342.4 78, 816.1 645, 820. 6 187.52 4, 677.18 56, 977. 01 
64, 949 1, 634, 054 34,229,105 | 43.678 || 9,691.49 | 476, 548.94 || 66 | 6,906.6 71, 473.7 567, 004. 5 193.05  |4, 489. 66 52, 209, 83 
62, 709 1, 569, 105 32,595,051 | 44.119 |; 9,647.81 | 466,857.45 || 67 | 6, 480.0 64, 567. 1 495, 530. 8 198.67  |4, 296. 61 47,810. 17 
60, 545 1, 506, 396 31, 025,946 | 45.098 | 9,603.69 | 457, 209.64 || 68 | 6, 062.2 58, 087. 1 430, 963. 7 204.34 —|4, 097. 94 43, 513. 56 
58, 452 1, 445, 851 29,519,550 | 48.945 | 9,558.59 | 447,605.95 || 69 | 5, 652.9 52, 024. 9 372, 876. 6 209.85 — |3, 893. 60 39, 415. 62 
56, 426 1, 387, 399 28,073,699 | 52.480 | 9,509.65 | 438,047.36 || 70 | 5,251.9 46, 372. 0 320, 851.7 214.75 —|3, 683.75 35, 522. 02 
54, 466 1, 330, 973 26, 686,300 | 56.278 | 9,457.17 | 428, 537.71 || 71 | 4,859.5 41, 120.1 274, 479.7 219.25  |3, 469. 00 31, 838. 27 
52, 568 1, 276, 507 25, 355,327 | 59.758 | 9,400.89 | 419, 080. 54 || 72 | 4,475.9 36, 260. 6 233, 359. 6 222.71 —|3, 249. 75 28, 369. 27 
50, 730 1, 223, 939 24,078,820} 61.899} 9,341.13 | 409,679.65 || 73 | 4,101.9 31, 784. 7 197, 099. 0 225.06 — |3, 027. 04 25, 119. 52 
48, 953 1, 173, 209 22,854,881 | 64.328 | 9,279.23 | 400, 338.52 || 74 | 3,738.1 27, 682. 8 165, 314. 3 226.09 — |2, 801. 98 22, 092. 48 
47, 233 1, 124, 256 21,681,672 | 66.038} 9,214.91 | 391,059.29 || 75 | 3, 385.6 23, 944. 7 187, 631.5 225.32 —|2, 575. 89 19, 290. 50 
45, 570 1, 077, 023 20,557,416 | 68.027 | 9,148.87 | 381,844.38 || 76 | 3,045.8 20, 559. 1 113, 686. 8 222.72  |2, 350. 57 16, 714. 61 
43, 961 1, 031, 453 19, 480,393 | 68.899 | 9,080.84 | 372,695.51 || 77 | 2,720.1 17, 513.3 93, 127.7 218.13 |2, 127. 86 14, 364. 04 
42, 405 987, 492 18, 448,940 | 69.635] 9,011.94 | 363,614.67 || 78 | 2,410.0 14, 793. 2 75, 614. 4 211.48 — |1, 909. 72 12, 236. 19 
40, 902 945, 087 17,461,448 | 69.396 | 8,942.31 | 354,602.73 || 79 | 2,117.0 12, 383, 2 60, 821. 2 202.93  |1, 698, 24 10, 326, 47 
39, 449 904, 185 16, 516,361 | 69.094] 8,872.91] 345,660.42 || 80 | 1,842.5 10, 266. 2 48, 438. 0 192.61 —|1, 495. 31 8, 628. 23 
38, 046 864, 736 15,612,176 | 69.127] 8,803.82 | 336,787.51 || 81 | 1,587.5 8, 423.7 38, 171.8 180.68 — |1, 302. 70 7, 132. 92 
36, 690 826, 690 14, 747, 440 | 69.079 | 8,734.69 | 327,983.69 || 82 | 1,353.2 6, 836. 2 29, 748, 1 167.49 — |1, 122.02 5, 830, 22 
35, 381 790, 000 13, 920,750 | 69.325 | 8,665.61 | 319,249.00 || 83 | 1,139.9 5, 483. 0 22, 911.9 153. 16 954. 53 4, 708. 20 
34, 115 754, 619 13,130,750 | 69.474 | 8,596.29 | 310,583.39 || 84 | 948.23 4, 343, 05 17, 428.88  |138. 04 801. 37 3, 753. 67 
32, 892 720, 504 12,376,131 | 70.223 | 8,526.81 | 301,987.10 || 85 | 778.12 3, 394, 82 13,085.83  |122. 53 663. 33 2, 952. 30 
31, 709 687, 612 11, 655,627 | 70.509 | 8,456.59 | 293, 460.29 |} 86] 629.29 2, 616. 70 9,691.01  |106. 85 540. 80 2, 288. 97 
30, 566 655, 903 10, 968,015 |. 70.695 | 8,386.08 | 285,003.70 || 87] 501.16 » | 1,987.41 7,074. 31 91, 513 433. 948 1, 748. 166 
29, 462 625, 337 10,312,112 | 71.720 | 8,315.39 | 276,617.62 || 88| 392.70 1, 486. 25 5, 086. 90 76, 950 342, 435 1, 314. 218 
28, 394 595, 875 9,686,775 | 72.594 | 8, 243.67 | 268,302.23 || 89 | 302.47 1,093. 55 3, 600. 65 63. 359 265. 485 971. 783 
27, 361 567, 481 9,090,900 | 73.328} 8,171.07} 260,058.56 || 90] 228.88 791. 08 2, 507. 10 51. 166 202. 126 706. 298 
26, 363 540, 120 8, 523,419 | 74.488 | — 8,097.74 | 251,887.49 || 91 | 169.97 562. 20 1, 716. 02 40. 444 150. 960 504. 172 
25, 397 513, 757 7,983,299 | 75.757 | 8,023.26 | 243,789.75 || 92] 123.78 392. 23 1, 153. 82 81. 245 110. 516 353. 212 
24, 462 488, 360 7,469,542 | 77.117 | 7,947.50 | 285,766.49 || 93 88. 350 268. 452 761.590 | 23.646 79. 271 242. 696 
23, 558 463, 898 6,981,182 | 78.803} 7,870.38 | 227,818.99 || 94 61. 716 180. 102 493.138 | 17. 401 55. 625 163, 425 
22, 682 440, 340 6,517,284 | 80.530] 7,791.58} 219,948.61 || 95 42, 228 118. 386 313.036 | 12.575 38. 224 107. 800 
21, 835 417, 658 6,076,944 | 82.994 | 7,711.05 | 212, 157.03 || 96 28. 225 76. 158 194. 650 8, 8295 25. 6495 69. 5756 
21,013 395, 823 5,659, 286 | 85.199 | 7,628.05 | 204,445.98 || 97 18. 441 47, 933 118, 492 6. 0513 16. 8200 43, 9261 
20, 218 374, 810 5, 263,463 | 88.041 | 7,542.86 | 196,817.93 || 98 11, 766 29, 492 70. 559 4. 0449 10. 7687 27. 1061 
19, 446 354, 592 4, 888,653 | 91.231] 7,454.81 | 189,275.07 || 99 7. 3233 17. 7262 41.0670 | 2.6289 6, 7238 16, 3374 
18, 697 335, 146 4,534,061 | 94.515 | 7,363.58 | 181,820.26 || 100 4. 4467 10. 4029 23.3408 | 1.6637 4, 0949 9. 6136 
17, 970 316, 449 4,198,915 | 97.870 | 7,269.07 | 174,456.68 |) 101 2, 6326 5. 9562 12.9379 | 1.0256 2. 4312 5. 5187 
17, 265 298, 479 3, 882, 466 | 101.27 7,171.20 | -167, 187.61 |} 102 1. 5180 3, 3236 6. 9817 . 61418 1. 40558 3. 08754 
16, 580 281, 214 3, 583, 987 | 104. 89 7,069.93 | 160,016.41 || 103 . 85245 1. 80564 3.65812 | 35761 . 79140 1. 68196 
15, 914 264, 634 3, 302,773 | 108. 51 6,965.04 | 152,946. 48 || 104 . 46601 . 95319 1.85248 |. 20243 . 43379 . 89056 
15, 267 248, 720 3, 038,139 | 112.45 6, 856.53 | 145,981. 44 || 105 . 24783 . 48718 . 89929 | .11124 . 23136 . 45677 
14, 639 233, 453 2,789,419 | 116.17 6, 744.08 | 139,124.91 || 106 . 12821 . 23935 .41211 |. 059344 . 120120 . 225414 
14, 027 218, 814 2, 555,966 | 120,48 6, 627.91 | 132,380.83 || 107 . 064535 . 111137 . 172763]. 030774 . 060776 . 105294 
13, 433 204, 787 2, 337,152 | 124. 67 6, 507.43 | 125, 752.92 || 108 . 031578 . 046602 . 061626]. 015486 . 030002 . 044518 
12, 854 191, 354 2, 132, 365 | 129.20 6, 382.76 | 119, 245.49 || 109 . 015024 . 015024 . 015024} 014516} —. 014516 . 014516 
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TABLE 30.—UNITED States WHITE FEMALES: 19389-1941—CommuTaTION CotumMNs At 4 Percent INTEREST 
zt Ds N. zx Sx C: M: Rez Zz D:z N: z Sz Ce M: z Rz 
0 | 100,000 | 2,285,754 | 48,189,353 | 3,643.3 | 12,086.5 | 432,318.5 || 55 |9, 428.2 130, 668. 6 1, 382, 001.3 102. 20 4, 402. 53 77, 514. 99 
1| 92,511 | 2,185,754 | 45, 903, 599 383.69 | 8,443.15 | 420, 231.99 || 56 |8, 963.4 121, 240. 4 1, 251, 332.7 105. 54 4, 300. 33 73, 112. 46 
2| 88,569 | 2,093,243 | 48, 717, 845 187.58 | 8,059.46 | 411, 788.84 |] 57 /8, 513.1 112, 277.0 1, 130, 092. 3 108. 88 4, 194.79 68, 812. 13 
3} 84,975 | 2,004,674 | 41,624, 602 131.64 | 7,871.88 | 403,729.38 |] 58 |S, 076.8 103, 763. 9 1, 017, 815.3 112. 31 4, 085. 91 64, 617. 34 
4] 81,575 1,919,699 | 39, 619, 928 100.28 | 7,740.24 |- 395,857.50 || 59 |7, 653.9 95, 687. 1 914, 051. 4 115. 88 3, 973. 60 60, 531. 43 
5 | 78,337 | 1,838,124 | 37,700,229 83.773 | 7,639.96 | 388,117.26 || 60 |7, 243.6 88, 033. 2 818, 364. 3 119.37 . 13,857. 72 56, 557. 83 
6 | 75,240 |-1,759,787 | 35,862, 105 69.153 | 7,556.19 | 380,477.30 || 61 |6, 845.6 80, 789. 6 730, 331. 1 122. 96 3, 738. 35 52, 700. 11 
7 | 72,277 | 1,684,547 | 34,102,318 58.455 | 7,487.04 | 372,921.11 || 62 |6, 459. 4 73, 944. 0 649, 541.5 126. 34 3, 615, 39 48, 961. 76 
8 | 69, 439 1,612,270 | 32,417,771 51.991 | 7,428.58 | 365, 434.07 || 63 |6, 084.6 67, 484. 6 575, 597.5 129. 69 3, 489. 05 45, 346, 37 
9] 66,716 | 1,542,831 30, 805, 501 45.938 | 7,376.59 | 358,005.49 || 64 |5, 720.9 61, 400. 0 508, 112.9 133. 06 3, 359. 36 41, 857. 32 
10 | 64, 104 1,476,115 | 29, 262, 670 42.872 | 7,330.65 | 350, 628.90 || 65 |5, 367.8 55, 679. 1 446, 712. 9 136, 43 3, 226. 30 38, 497. 96 
11] 61,596 | 1,412,011 27, 786, 555 41,223 | 7,287.78 | 343, 298.25 || 66 |5, 024.9 50, 311.3 391, 033. 8 139. 78 3, 089. 87 35, 271. 66 
12| 59,186 1,350,415 | 26,374,544 41,440 | 7,246.56 | 336,010. 47 || 67 |4, 691.9 45, 286. 4 340, 722. 5 143. 16 2, 950. 09 32, 181. 79 
13 | 56, 868 1,291,229 | 25, 024, 129 42.156 | 7,205.12 | 328,763.91 || 68 |4, 368.3 40, 594. 5 295, 436. 1 146. 58 2, 806. 93 29, 231. 70 
14| 54, 638 1, 234,361 | 23, 732, 900 45.532 | 7,162.96 | 321,558.79 || 69 |4, 053.7 36, 226. 2 254, 841. 6 149. 76 2, 660. 40 26, 424.7 
15 | 52,491 1,179,723 | 22, 498, 539 48.586 | 7,117.43 | 314,395.83 || 70 |3, 748.0 32, 172.5 218, 615. 4 152. 52 2, 510. 64 28, 764. 37 
16 | 50,424 1, 127,232 | 21,318,816 51.851 | 7,068.84 | 307,278.40 || 71 13, 451.4 28, 424. 5 186, 442.9 154,97 2, 358. 12 21, 253. 73 
17 | 48, 433 1,076,808 | 20, 191, 584 54.793 | 7,016.99 | 300, 209, 56 || 72 |3, 163. 6 24, 973. 1 158, 018.4 156. 66 2, 203. 15 18, 895. 61 
18 | 46,515 | 1,028,375 | 19,114,776 56.482 | 6,962.20 | 293,192.57 || 73 |2, 885.3 21, 809. 5 133, 045. 3 157. 55 2, 046. 49 16, 692. 46 
19 | 44,670 981,860 | 18,086, 401 58.418 | 6,905.72 | 286, 230.37 || 74 |2, 616.8 18, 924. 2 111, 235.8 157. 51 1, 888. 94 14, 645, 97 
20 | 42,893 937,190 | 17,104, 541 59.681 | 6,847.30 | 279,324.65 || 75 |2, 358.6 16, 307. 4 92, 311.6 156. 22 1, 731. 43 12, 757. 03 
21| 41,184 894, 297 16, 167, 351 61.183 | 6,787.62 | 272,477.35 || 76 |2, 111.7 13, 948.8 76, 004. 2 153. 68 1, 575. 21 11, 025. 60 
22] 39,538 853, 113 15, 273, 054 61.670 | 6,726.44 | 265,689.73 || 77 |1, 876.8 11, 837.1 62, 055. 4 149. 78 1, 421. 53 9, 450. 39 
23 | 37,956 818, 575 14, 419, 941 62.029 | 6,664.77 | 258,963.29 |] 78 |1, 654.8 9, 960. 3 50, 218. 3 144, 52 1, 271. 75 8, 028. 86 
24| 36,434 775, 619 13, 606, 366 61.519 | 6,602.74 | 252, 298. 52 |! 79 |1, 446. 7 8, 305. 5 40, 258. 0 138. 01 1, 127, 23 6, 757. 11 
25 | 34,971 739, 185 12, 830, 747 60.956 | 6,541.22 | 245,695.78 |] 80 |1, 253.0 6, 858.8 31, 952. 5 130. 36 989, 22 5, 629. 88 
26 | 33, 565 704,214 | 12,091,562 60.693 | 6,480.26 | 239, 154.56 || 81 |1, 074.5 5, 605.8 25, 093. 7 121.70 858. 86 4, 640. 66 
27| 32,214 670, 649 11, 387, 348 60.359 | 6,419.57 | 232,674.30 || 82] 911.45 4, 631. 33 19, 487. 89 112, 27 737. 16 3, 781. 80 
28 | 30,914 638, 435 | 10,716, 699 60.282 | 6,359.21 | 226,254.73 || 88] 764.12 3, 619. 88 14, 956. 56 102. 17 624. 89 3, 044. 64 
29 | 29, 665 607, 521 10, 078, 264 60.122 | 6,298.93 | 219,895.52 || 84] 632. 56 2, 855. 76 11, 336. 68 91. 643 522. 725 2, 419. 748 
30 | 28, 464 577, 856 9, 470, 743 60.478 | 6,238.81 | 213,596.59 || 85 | 516.59 2, 223, 20 8, 480. 92 80. 952 431. 082 1, 897. 023 
31] 27,309 549, 392 8, 892, 887 60.432 | 6,178.33 | 207,357.78 || 86 | 415.77 1, 706. 61 6, 257. 72 70. 256 350. 130 1, 465. 941 
32 | 26,198 522, 083 8, 343, 495 60.301 | 6,117.90 | 201,179.45 |} 87] 329.52 1, 290. 84 4, 551.11 59, 882 279. 874 1, 115. 811 
33 | 25,130 495, 885 7, 821, 412 60.881 | 6,057.59 | 195,061.55 || 88 | 256.96 961. 32 3, 260. 27 50.111 219. 992 835. 937 
34| 24,103 470, 755 7, 325, 527 61.327 | 5,996.71 | 189,003.96 || 89; 196.97 704. 36 2, 298. 95 41, 062 169. 881 615. 945 
35 | 23,114 446, 652 6, 854, 772 61.648 | 5,935.39 | 183,007.25 |] 90} 148,33 507. 39 1, 594. 59 33. 001 128, 819 446, 064 
36 | 22, 164 423, 538 6, 408, 120 62.323 | 5,873.74 | 177,071.86 || 91] 109.63 359. 06 1, 087. 20 25. 960 95. 818 317. 245 
37| 21,249 401, 374 5, 984, 582 63.080 | 5,811.42 | 171,198.12 || 92] 79.451 249, 431 728, 138 19, 959 69. 858 221. 427 
38 | 20,369 380, 125 5, 583, 208 63.903 | 5,748.34 | 165,386.70 || 93] 56.436 169. 980 478. 707 15. 032 49, 899 151, 569 
39 | 19, 521 359, 756 5, 203, 083 64.986 | 5,684.43 | 159,638.36 || 94 | 39.234 113. 544 308. 727 11. 009 34. 867 101. 670 
40 | 18,705 340, 235 4, 843, 327 66.092 | 5,619.45 | 153,953.93 || 95 | 26.716 74, 310 195, 183 7.9172 23. 8576 66. 8030 
41] 17,920 321, 530 4, 503, 092 67.786 | 5,553.35 | 148,334.48 |] 96] 17.771 47, 594 120. 873. 5. 5325 15, 9404 42, 9454 
42,| . 17,163 303, 610 4, 181, 562 69.253 | 5,485.57 | 142,781.13 || 97] 11.555 29, 823 73, 279 3.7734 10. 4079 27. 0050 
43. | 16,433 286, 447 3, 877, 952 71.219 | 5,416.32 | 137,295.56 || 98 7. 3370 18. 2683 48, 4557 2. 5102 6. 6345 16. 5971 
44| 15,730 270, 014 3, 591, 505 73.444 | 5,345.10 | 181,879.24 || 99 4, 5447 10, 9313 25. 1874 1, 6236 4, 1243 9. 9626 
45 | 15,052 254, 284 3, 321, 491 75.722 | 6,271.65 | 126,534.14 |/100 2. 7463 6. 3866 14, 2561 1. 0226. 2. 5007 5, 8383 
46 | 14,397 239, 232 3, 067, 207 78.033 | 5,195.93 | 121, 262.49 ||101 1.6181 3. 6403 7, 8695 . 62736 1. 47807 3. 33764 
47'| 13,765 294, 835 2, 827, 975 80.359 | 5,117.90 | 116,066.56 ||102 . 92849 2.02223 4, 22915 . 37387 85071 1. 85957 
48 | 13,156 211, 070 2, 603, 140 82.829 | 5,037.54 | 110,948.66 ||103 51891 1. 09374 2. 20692 . 21664 . 47684 1. 00886 
49 | 12, 567 197, 914 2, 392, 070 85.272 | 4,954.71 | 105,911.12 |/104 . 28231 . 57483 1, 11318 . 12204 . 26020 . 53202 
50 | 11,998 185, 347 2, 194, 156 87.945 | 4,869.44 | 100,956.41 |/105 . 14941 . 29252 . 58835 . 066740 . 138162 . 271817 
51| 11,449 173, 349 2, 008, 809 90.417 | 4,781.49 | 96,086.97 |/106 . 076927 . 143111 . 245830 | . 035434 071422 . 133655 
52| 10,918 161, 900 1, 835, 460 93.319 | 4,691.08 | 91,305.48 ||107 . 038534 . 066184 . 102719 |. 018287 . 035988 . 062233 
53} 10, 405 150, 982 1, 673, 560 96.105 | 4,597.76 | 86,614. 40 ||108 . 018765 . 027650 036535 | . 0091578 . 0177012 . 0262446 
54} 9,908.4] 140,577.0| 1,522,5783.| 99.117] 4,501.65 | 82,016.64 |/109 . 0088851 - 0088851 0088851) . 0085434 . 0085434 . 0085434 
Nz=D:+Derut arte Sz:=N2+Nzu+ ewe ‘ 


ACTUARIAL TABLES 7D 


TaBLe 31.—Unitep States Wuite Frmaces: 1939-1941—ImmepiaTe WHOLE Lire ANNUITY, SINGLE AND ANNUAL Net PREMIUMS 
AT 2 PercENT INTEREST 


{Present value at each age of a life annunity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the 
annual payment of an equivalent whole life annuity-due] 








| 
IMMEDIATE / SINGLE ANNUAL IMMEDIATE SINGLE ANNUAL 





























AGE LIFE ANNUITY| PREMIUM PREMIUM AGE LIFE ANNUITY] PREMIUM PREMIUM 
Zz dz Ale Vg z zt az A z E, z 
Ce ak Pes SS Dg ee 35. 0567 0, 29301 O:DO8TS. i), Sse DS Pe eT Care 15. 8926 0. 66876 0. 03959 
BS ie ee pe es ae 36, 1659 . 27125 . 007380 Gas SO EU i ie 22 eT 15. 3952 . 67851 . 04138 
OS a + se le | ER Mn.) 2 Bae 36. 0492 . 27355 SOOT SS AP ae ee ee oe 14, 8981 . 68828 . 04329 
eee ea a ee, SO AES 35. 8513 . 27742 £0075) OBIS = SN es aa gs 14, 4011 . 69803 . 04532 
Amne s  l t e  i >  eeee e 35. 6276 . 28182 LO07G WE GO seat to! Se ee a ' a 13. 9043 . 70775 . 04749 
th Aree SS ee ee 35. 3866 \ . 28654 sOOTST He Clr sO eee SS eee ee 3 13. 4096 . 71748 . 04979 
Gree os 2 ot 2 A eee ee Se Ba 35. 1342 . 29148 OSG INU teener sae ei Pe eA es 12. 9159 ovis . 05225 
pis ae ST a Sere 34, 8712 . 29664 OO8ZT || 62282. els Tween Lo as ee eee 12, 4252 . 73677 . 05488 
Se ga ee ee Oe ae 34. 5987 . 30199 MOSER Od ee a ST reheee ae 11. 9366 . 74632 . 05769 
Uk t=. ne oe Poe ee Se 34, 3180 . 30748 OOS EY. BE OS Cae te ei ee era 11, 4514 . 75584 . 06070 
pee ae be eee 3 OE mee Ue 34. 0296 . 31314 OOSOE HE Coe ec: STRANI Se aa Dy 8 10. 9701 . 76529 . 06393 
mere Coes Seen s PR ok Pa AE 33. 7346 . 31894 ROOKIE i OO ues oo he Jere 5 ohm la ee ee 10. 4930 . 77462 . 06740 
ere aS ees oe ee eR RL 33. 4831 . 32484 SU i Mg hod aed sn a 2D pA SS 10. 0222 . 78389 . 07112 
Paes ro men Fe aC eo ie eee 33. 1264 . 33085 DUDES HGR New cee en Sein i OL WE eS 9, 5576 . 79300 . 07511 
ie er Yaa a ee ees 32. 8152 . 33696 OORRE IN Oomeucr 28a oss ey SOe Ltt NORE ee 9. 1010 . 80194 . 07939 
Peeenes eat SE beh nn Pe Se So 32. 5006 . 34313 ORS siete oe a oe eS ye ee 8. 6542 . 81073 . 08398 
eee ees em = nr 0 i ee 32. 1822 . 34936 . 01053 8. 2170 . 81926 . 08889 
Bi EE a, ahs See 5 ae 31. 8610 . 35566 . 01082 7. 7920 . 82760 . 09413 
io ap Mla Meee SA tT ER eens le ot ep 31. 5366 ; . 36202 . 01113 7. 3796 . 83572 . 09973 
pe se RR egy eee « bat 31. 2083 . 36847 . 01144 6. 9801 . 84352 - 10570 
pba cogeeens OS pg ee) eee a 30. 8754 . 37498 . 01176 6. 5954 . 85109 . 11205 
ee. eee eg Te oS aT mS 30. 5386 ~ 38159 . 01210 6. 2248 . 85833 - 11880 
et ee we 2) Poe Ber hae e 30. 1976 . 38828 . 01245 5. 8692 . 86531 » 12597 
Py ees, ey oe fe ade Sp at Ba 29. 8517 . 39506 . 01281 5. 5285 . 87199 . 138357 
ee a Bae eS 29. 5005 - 40195 . 01318 5, 2023 , 87838 . 14162 
Vo 3, sgl Deeg OS came Laie. 2 iat ae ES 29. 1438 . 40895 sOLSGT IL Ques eee ne aS eae ee 4, 8908 . 88449 . 15015 
ee ae Oe pees Ae AS ee Pe 28. 7805 - 41607 OTIS. Il Ou a San al ee Re 4, 5939 . 89032 . 15916 
epee NES Fe ONO dees ee AR IY SL 28. 4115 - 42331 COIS ace ee eee ek ae 4.3114 . 89586 . 16867 
2 oD ean a nhl eR i i ah ge 28. 0363 . 43066 POLSS sae sc ok oh emees rey Aer ie 4. 0437 . 90109 . 17866 
Det 8a yo 22 BECP ie thee 27, 6552 43814 EQLOZO Il Stes oS eee eT as eee 3. 7909 . 90607 . 18912 
1S te a gerne Bl Aas ce a Sf j 27. 2678 44573 CORSET eases Soe eh Se Ee 3. 5526 . 91073 . 20005 
eee = a ae Br eee. Nee Soe ees tes 26. 8749 45344 SORGZ Ste a ae eee 2 2 ee ee 3. 3293 - 91512 . 21138 
be ee er se eee. Sn ee am tS 26. 4756 . 46127 SOIGTIA Sire ene - 8 ok ees es ee Se oe 3.1199 . 91922 . 22312 
a 2 eR fats glial ois Milt Sa 26. 0695 . 46922 SORT ae iin eae ite. Says Comes See) es 5 Ls 2. 9239 - 92308 . 23525 
I): Sng 9 a be ph eee ot bs, 25. 6580 247728 SOLO. Rese. by BEAME oye Oe eee ee 2. 7408 . 92661 . 24770 
Bom st sie ie Rema es A a ae ae at 25. 2409 - 48547 EQESOUL I ree ee th UN ee 2. 5697 . 93001 . 26053 
estes are ae” Se A 2 A ee 24. 8171 49377 fF ONO T heat hoe. ad eee SP a ee 2. 4101 - 93315 . 27364 
Pele og OM PS RE Fone ENS ee |e 24. 3876 . 50219 LLG Tee, Hee eae a Ban os Oe te Be ee 2. 2615 . 93604 . 28699 
eee we Seem 2 ts See 23. 9526 . 51073 YO2047 (| Sox ous - Te ee ee cain ae eee Se 2. 1226 . 938879 . 30064 
ee as og ee ne se Ca ise As 23. 5119 . 51988 EES fi Ober. - 2 SSR Rae 2g Mere 1, 9945 - 94129 . 31434 
AQ «. eee ee wa eee te POR 2 23. 0651 . 52813  OZLGS Tames | oc ee Cee a eee 1, 8728 - 94368 . 32849 
CL pee PUR pet oe = «he Leng rg ee ec tay eh peo 22. 6132 . 53699 O22 TE Ore a a OO! lel ol eee 1, 7612 . 94585 . 34255 
Fon tay laa a Up ah aa aN oe ek J Saas 22, 1564 . 54594 O25 S ht he oe ge ee So EE ee ate k 1. 6566 ~ 94792 . 35681 
Ape a be a ree eer Ses 0 Seem eS 21. 6952 . 55500 SHO QA4 Ey HNO meee 28 ok a Sh EOE go ae be ee 1. 5588 - 94984 . 37121 
tS a ae OT ee ea nt 21. 2293 . 56414 EO2506 Oo Mee ot ee ae 8 eC 1, 4682 ~ 95163 . 88556 
ete 2 see Pee a eee tee 20. 7591 - 57334 PO 2bauSINY LO tee © rans ao eee wae Soe ee 1, 3829 - 95328 - 40005 
: 20. 2861 - 58263 . 02737 
19, 8091 . 59199 . 02845 
19. 3285 - 60140 . 02958 
18. 8452 . 61089 . 03078 
i pe — se BSE 2s Bae ee hE eed 18. 3586 . 62042 - 03205 
eee ae OPN OSS re 17. 8697 . 63001 . 03339 
eer ee Se eee > LEE EOP SS Fey” Se 17.3777 . 63964 . 03481 . 
oe ES ap ae pI a ie hag Sera Ne ae 16. 8844 - 64932 . 03631 
[2 O00 Soo sate SS etait, Meee eS te ee 16. 3890 . 65903 . 03790 
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TABLE 32.—UniTED STaTes WHITE FEMALES: 1939-1941—ImMMEDIATE WHOLE Lire ANNUITY, SINGLE AND ANNUAL Nev Premiums 
AT 24 Percent INTEREST 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the 
annual payment of an equivalent whole life annuity-due] 




















IMMEDIATE SINGLE ANNUAL AGE IMMEDIATE SINGLE ANNUAL 
AGE LIFE ANNUITY; PREMIUM PREMIUM , LIFE ANNUITY| PREMIUM PREMIUM 
z dz As Ps z az Az Pz 
30. 7158 0. 22644 0.00714 eit 2: - 22S See oe): ee ee 15. 0339 0. 60892 0. 03798 
31. 7237 . 20187 OOGLT HibGret 82 einai. ee ae ; 14. 5856 . 61987 - 03977 
31. 6575 . 20348 SOO 2RO I Sheses so Se eee. Se ae 14. 1357 . 63085 . 04168 
31. 5206 . 20682 00636. Hl Seis =. os lee ee oe ee 13. 6843 . 64185 . 04871 
31. 3606 . 21071 ADOGEL HOG Ste < 52. Ac. See. 3 Se 13. 2321 . 65287 . 04587 
31. 1860 . 21498 a OOC6S NY GO. 2or- 2 Se eee Ts 12. 7800 . 66390 . 04818 
31.0012 . 21949 +» O068G6 if Oleeas 3. ets Seat age 8 PR ge aa 12. 3279 . 67493 . 05064 
30. 8067 . 22423 SOOTOa OZ = To eee. 8 ee 11. 8768 . 68595 «05327 
30. 6034 . 22919 “O0725. tlh OSs, 2 oF eet. See i 11. 4263 . 69692 . 05608 
30. 3927 . 23432 00746) ti G48. Se ee ee 10. 9772 . 70785 . 05910 
30. 1750 . 23963 O00 769i, 65.214. ed eee. 2 ee 10. 5808 . 71876 - 06233 
29. 9507 . 24510 3 00702 "Obteee. = See eee _ Se eS 10. 0867 . 72956 . 06580 
29. 7210 . 25071 - 00816 9. 6472 . 74030 . 06953 
29. 4864 . 25643 . 00841 9. 2129 . 75094 . 07353 
29. 2469 . 26228 . 00867 8. 7843 . 76136 . 07781 
29. 0041 . 26820 . 00894 8. 3632 . 77159 . 08241 
28.7577 . 27420 . 00921 7. 9515 . 78167 - 08732 
28. 5082 . 28029 - 00950 7. 5496 . 79148 - 09258 
28. 2552 . 28646 . 00979 7. 1584 . 80101 09818 
27.9981 . 29272 - 01009 6. 7791 . 81027 . 10416 
DO ar ee ee aS ee See 27.7372 . 29909 - 01041 6. 4126 . 81920 . 11051 
| RTO ee ar = | SR eg 27.4719 . 30556 01073: | Gree oS ee 6. 0592 . 82783 . 11727 
+ Se OR SE Sy te Oe EO PP ay 27. 2022 . 31214 OLI0F iP eins oo. en ee ee ee 5. 7192 . 83611 . 12444 
23 er eee sD eee ee 26. 9277 .  . 381884 OTIS 7829-2) ae eee a ek ee 5. 3928 . 84408 . 13204 
pie 2 oe ee ee pe 26. 6479 . 32566 SOU 78 IN) WO soe. Senco 3 Oe seek eee 5. 0798 . 85171 . 14009 
Qh ee.) ghegalse t ) eee 26. 3623 . 33263 » O120G: | 80 sees a ae ee 4.7802 . 85901 . 14861 
26 ee Ree + <5 nage ee” i ees 26. 0702 . 33975 201205 tl Sle ce ae ee eee 4. 4942 . 86599 . 15762 
py (oe eee nape Beret y'. Sapy see AEs To ta 25.7721 . 34701 sO1206. I Saat < Soar 5 ee Pe Pern: 4, 2217 . 87265 . 16712 
pe RI ake ES ee ee 25. 4682 . 35443 SOLS39, | S8s2c2 220 2 Ue ees eo a eee 3. 9630 . 87896 . 17710 
2 =  ) ee oo. J. see 25. 1583 . 36200 \O1884 |r S4s.6-- . 0.2). Spe tas S 3.7181 . 88492 . 18756 
24. 8413 . 36972 OL43) WW) Shs zea: 2. See os eee 3. 4873 . . 89057 . 19847 
24. 5185 . 37759 sO1486) |W S6usc2 2 22. See) ieee ee 3. 2704 . 89586 . 20978 
24. 1900 . 38562 s OLGS1. || Seas 2. 2 one 2) a ec. 3. 0668 . 90081 . 22150 
23. 8539 _ 39380 SO1584 | SS se 5 oe ie ea as 2. 8760 . 90546 . 23361 
23. 5121 . 40214 O64. 1h) SB eet i) tna a ae ee 2. 6979 . 90981 . 24603 
23. 1637 . 41063 OLGOD: [I OO cede. oe |. ee ey eee ec 2. 5308 . 91388 . 25883 
22. 8092 - 41930 SOL761c'|f) Oley 2... Se ee 2. 3751 . 91769 . 27190 
22. 4475 - 42810 CO1S26) it: GOs os 2 eee SS eee Zee 2. 2298 - 92122 . 28522 
22. 0801 \ ,43707 . 01894 2. 0939 . 92454 . 29883 
21. 7066 - 44619 . 01965 1. 9685 . 92757 . 31248 
21. 3264 - 45546 . 02040 1. 8491 . 93051 . 82659. 
20. 9404 - 46488 . 02119 1. 7398 . 93318 . 34060 
20. 5482 - 47443 . 02202 1. 6371 . 93568 . 35481 
20. 1507 - 48412 . 02289 1.5411 . 93803 . 36915 
19. 7483 - 49395 . 02381 1. 4520 . 94018 . 88344 
19. 3406 - 50389 . 02477 1. 3681 . 94220 . 39787 
18. 9287 - 51395 . 02579 
18. 5115 . 52411 . 02686 
18. 0902 - 53438 . 02799 x 
17. 6645 . 54476 - 02919 
17. 2348 . 55524 - 03045 
16. 8017 . 56582 . 03178 
16. 3642 . 57648 . 03320 
15. 9235 . 58721 . 03470 





15. 4801 - 59804 - 03629 
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TABLE 33.—UNITED States WHITE FEMALES: 1939-1941—ImMeEpDIATE WHOLE Lire ANNUITY, SINGLE AND ANNUAL Net Premiums 
AT 3 PERCENT INTEREST 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 








IMMEDIATE SINGLE ANNUAL 
LIFE ANNUITY; PREMIUM PREMIUM 


AGE IMMEDIATE SINGLE ANNUAL 
i LIFE ANNUITY| * PREMIUM PREMIUM 


AGE 

















z ads Az Pz az A; Ps 

27. 1814 0. 17918 O/00686' f|ODS72 22. 22 . ue Se a 14, 2474 0. 55593 0. 03646 
28. 0993 . 15244 BOOB24 Ih nathan < -— 25 SR 63 a ee eo: 13. 8414 . 56771 . 03825 
28. 0677 . 15336 vODG28 ith (ies oy sas ES SRE 2 6) ve 4 SE eT 13. 4338 . 57961 . 04016 
27. 9736 . 15611 SO0SS9) | SOBtera: $4500 ee 13. 0236 . 59157 . 04218 
27. 8594 . 15944 6O0562 [| Oenetcs 252 ok See eo See ge Se 12. 6106 . 60356 - 04434 
27.7320 | | . 16315 = O0568 GU See 2c 22.2. s Ble oo es BO 12. 1965 . 61561 . 04665 
27. 5956 : . 16712 SJ ODBS4. Ih OR oe bP ge a Ri 11. 7816 . 62770 . 04911 
27. 4506 . 17134 sQ0602 1 O2aer es oe tS Pee i Ye 11, 3667 . 63984 . 05174 
27. 2980 « 17579 sO0GZL HU Oseme <2 52. 5, SS aS 10. 9501 . 65192 . 05455 
27. 1390 . 18042 Ss OOGER Hl GE2ios 22 oo a: RRR nS BEES a 10. 5349 . 66406 . 05757 
26. 9731 . 18525 . 00662 10. 1193 . 67611 . 06081 
26, 8015 . 19024 . 00684 9. 7062, . 68817 . 06428 
26. 6250 . 19539 . 00707 9. 2951 . 70013 . 06801 
26, 4434 . 20067 . 00731 8. 8878 . 71201 . 07201 
26. 2580 - 20608 . 00756 8. 4853 - 72372 . 07630 
26. 0690 . 21158 SOOTSR LL TORS Soe Le See Ss a ee 8. 0891 . 73526 . 08089 
25. 8769 . 21717 RQUBOS Tiwi hie ce se ea ee 6 ee 7. 7001 . 74660 . 08582 
25. 6821 . 22286 eOO8SS Ie ieaR. |. ots oe BIRR 2 dS 7.3195 . 75768 . 09107 
25. 4834 . 22863 POO8Gd alll shoves ver S se OLA Pg ot RA TE 6. 9484 . 76849 . 09668 
25. 2811 . . 23453 SB OOSU2: NN seas se ae At ee so 6. 5878 - 77900 . 10266 
25. 0749 . 24053 SOO8Ze2 Tomes se . oL eS See. oe 2 eR 6, 2385 . 78917 . 10902 
24. 8647 . 24665 eQOGbE il GRR. oo eh OR, fo oe tS 5. 9010 . 79899 . 11578 
24. 6503 . 25290 SOOGSS i] Ke pR So eek ea St 5. 5757 . 80847 . 12295 
24. 4308 . 25928 = O1020 I] Weasee- tee te SE, Rn te 5. 2629 » 81759 - 13055 
24, 2067 . 26582 eO10OD i ORM 2502 L ee t E 4, 9622 . 82634 . 13860 
23. 9770 « 27252 5 O100T al SOSssa = oa + Be 22 5 Ea 4. 6741 - 83475 . 14712 
23. 7410 . 27938 Se OLT20, | SER. oe ek ARE eo ee TE 4, 3983 . 84276 . 15612 
23. 4996 . 28643 SOTICD i CSO MeR ot). | See EMD ee dS 4, 1353 . 85046 . 16561 
23. 2518 . 29364 OL SUE Ui ee ee hs Sook eee ee = ape ee Loe 3. 8850 . 85771 . 17558 
22. 9981 - 30103 OU 264 A Sates oe as Cee ees Saco e RI. 3. 6480 . 86463 . 18602 
22. 7376 . 830860 aOISO0 Il} Boseees Coo 22 Ae a a ee 3. 4240 . 87114 . 19691 
22. 4720 - 31635 wO1S48 TNeGares= +S = eee eo ee 3. 2134 . 87728 . 20821 
22. 1992 - 32428 OLS9S Wil Sieben ks Se ee. Be ek: 3.0154 | . 88305 . 21992 
21. 9204 - 33242 5 O1450 i] (SSais 2 8 so. SES ae se 2, 8297 . 88847 . 23199 
21. 6348 - 34073 HOLGOS 1) $9256... <-- .. 5 a te ee SE Re 2. 6561 . 89351 . 24439 
21. 3429 . 84923 01 BG' hl SORES oc eet DRS es A a 2, 4931 . 89827 . 25715 
21. 0448 . 35793 . 01624 2. 3408 . 90268 . 27020 
20. 7396 . 36681 . 01687 2. 1989 - 90682 . 28348 
20. 4280 . 37589 . 01754 2. 0658 . 91071 . 29705 
20. 1093 . 38516 . 01825 1, 9430 . 91428 . 31066 
19. 7849 . 39462 SOLSRO Ml DDS =e ee ee ae 1, 8261 . 91769 . 32473 
19. 4536 . 40427 POURS 7c et = De aie ae 2 SR 1. 7188 . 92081 . 33869 
19. 1161 . 41409 O2Z0DS Ht Sree st Sa at ee = ee 1.6179 - 92374 . 35285 
18. 7725 . 42410 AFC EA Ls: 2 OR a eee ane eee 1. 5236 . 92650 . 36714 
18, 4231 - 43427 0225041) WObeeae 2S 3 eee ns eo ee Ee 1, 4361 . 92906 . 38137 
18. 0689 - 44461 O2en2 |i LOORR. aoe Swe Re 8 8 Lk Ts 1, 3537 . 93144 . 39574, 
17. 7087 - 45509 . 02433 
17. 3435 . 46574 . 02539 

ieee es Oa Se Ces eee We eee eee 2 eee 16. 9728 . 47653 . 02651 

Ay Saree ee 2 ie De irae & 5 Es 16. 5969 - 48746 . 02770 

OM as ptember EY Way goeu ne ike 9° 2 Ye earch 16. 2165 . 49855 . 02896 

ee et ee ee ee eee ee eS 15. 8308 . 50976 . 03029 

[ems =e eaten Spe eel Nnaeel whys ether ae cay 15. 4415 . 52114 . 03170 

Das ee eee nd ee eee ree eh ee OS 15. 0471 . 53261 . 03319 

je a eh fale CA Se = lire pepe gi eee hele beset 14, 6492 - 54422 . 03478 
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TABLE 34.—UNITED States WHITE FEMALES: 1939-1941—ImmMeEpD1IaTE WHOLE Lire ANNUITY, SINGLE AND ANNUAL NET PREMIUMS 
AT 3% PERCENT INTEREST 


[Present value at each age of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the annual 
payment of an equivalent whole life annuity-due] 

















AGE IMMEDIATE SINGLE ANNUAL IMMEDIATE SINGLE ANNUAL 









































LIFE ANNUITY| PREMIUM PREMIUM EN Ehee LIFE ANNUITY| PREMIUM PREMIUM 
zr az AS i2) z Zz az Az B, z 

24. 2738 0. 14533 0.00575: i) bss 2 - 252 Fs Pet es eet ee 13. 5240 0. 50883 0. 03503 
25. 1129 . 11696 OO44S. tit DORE oe: UE pete ec eae eee = 13. 1576 . 52127 . 03682 
25. 1042 - 11725 » U0449" i Syba SS oe et eine as Ao eRe a ages ee 12. 7870 . 53381 . 03872 
25. 0404 . 11941 00409 I GB8tas 2 Se te pete s Se i eee a 12. 4119 . 54641 . 04074 
24. 9584 . 12217 SOUL Tl Ose = Sent ae Sere ee oe Ae ee ho Oe 12. 0355 . 55919 . 04290 
24. 8650 - 12533 < OO4SB Fi BOA 2. Ws Beat 8 ee eee 11, 6559 . 57202 . 04520 
24. 7640 . 12875 OBO ia Glieeb ye cane Seas: en Serie eee e 11. 2743 - 58493 . 04765 
24. 6554 . 18243 OO0SLG) 1) “6 Zet 8 in) Rees nn) Sree eos 10. 8909 . 59789 . 05028 
24. 5399 . 138634 ALS | Sat lee ene me ae Cl Cr ta ee 10. 5062 - 61090 . 05309 
24, 4183 . 14044 SO006ES" | Gdiees 2S 2 ot Se et eh ee eee 10. 1205 - 62395 . 05611 
24, 2913 . 14474 . 00572 9. 7344 - 63701 . 05934 
24. 1590 3 . 14922 . 00593 9. 3486 - 65005 . 06282 
24. 0220 . 15885 . 00615 8. 9641 . 66306 . 06654 
23. 8806 . 15862 . 00638 8. 5819 . 67598 . 07055 
23. 7357 . 16353 . 00661 8. 2032 . 68878 . 07484 
23. 5879 . 16853 . 00685 7.8296 . 70141 . 07944 
23. 4368 . 17363 . 00711 7.4618 . 71386 - 08436 
23. 2830 . 17883 . 00736 7.1013 : . 72606 . 08962 
23. 1265 . 18413 . 00763 6. 7488 . 73796 . 09524 
22. 9660 . 18955 00781 i 74ees Oo” Sk eee Shes ree oS 6. 4056 . 74957 . 10122 
22. 8023 . 19509 O0820 | A7bwee 2 = = = Bee. SEs eee 6.0725 — .76084 . 10758 
22. 6345 =e LOOKL. 00849 Geers ae ee et an ee 5. 7500 77174 . 11433 
22. 4629 . 20657 SOOS80 ai) deg. <8 ee Se Se eT) 5. 4385 - 78227 . 12150 
22. 2872 . 21252 JO0013 W) 2Bxb eo ae es 2S WAR ee 5. 1383 . 79241 . 12909 
22.1061 . 21863 300946 ql ZO sr ae Sr eee 4. 8494 . 80219 . 13714 
21. 9204 . 22492 500084 il) BO2iae 8 shee = Se et a ee 4. 5719 . 81157 14565 
21 7287 . 23146 OLOIS 4 Olea a See ee a ee 4. 3063 . 82060 . 15465 
21 5318 .. 23807 SOLODT 4 sB2 bee oe ee eee 4.0519 . 82916 . 16413 
21. 3284 . 24492 01097 |] 83______- ue Ha ce ees Oo a Rae ee 3.8100 - 83738 . 17409 
21.1199 . 25198 . 01139 : 3. 5802 - 84512 . 18452 
20. 9051 . 25924 . 01183 3. 3628 - 85248 . 19539 
20. 6851 . 26669 . 01230 3. 1582 - 85938 . 20667 
20. 4586 . 27436 . 01279 2.9656 . 86589 . 21835 
20. 2252 . 28224 . 01330 2. 7847 . 87200 | . . 23040 
19. 9859 . 29033 . 01383 2.6154 . 87772 . 24277 
19. 7405 . 29864 . 01440 2. 4563 . 88311 . 25551 
19. 4878 . 30716 . 01499 2. 3076 . 88816 . 26852 
19, 2290 . 31591 . 01562 2. 1688 . 89284 . 28176 
18. 9640 . 32489 . 01627 2. 0385 . 89724 29529 
18.6917 . 38409 - 01697 1, 9182 - 90131 . 30885 

AQ MSS eee 1M SS. 5, 2h, See aa 18. 4136 . 34351 . 01769 1. 8035 - 90518 . 32288 

3 Ba bi eae 28S) ae bos ee 18. 1279 . 35315 . 01846 1, 6982 . 90875 . 33679 

4QCRE weet oP eee as ee 17. 8371 . 36302 . 01927 1. 5993 . 91210 . 35091 

ASE a a eS ee 17. 5384 . 37308 . 02012 1.5066 . 91524 . 36514 

Bale. so ce os 5 see ce ead 17. 2347 . 38336 . 02102 1, 4205 . 91814 . 37931 

? ty et, Le See, Sve 2 ea 16. 9251 . 39384 . 02197 1.3395 . 92089 . 39363 

AG 5 A oes See oe eee ee oe 16. 6098 - 40451 . 02297 

PY (aa ae Rn PR eal) Sa Ba preg 16. 2881 . 41536 . 02403 

AS. ea oo eb ame eee ce cea 15. 9610 42641 .02514 

49: bo Bae Saco e ee eee 15. 6290 43767 . 02632 
15. 2913 - 44911 . 02757 
14. 9473 .- 46069 . 02889 
14, 5995 47251 . 03029 
14, 2451 - 48444 . 03178 
13. 8867 49656 . 03336 











TABLE 35.—UnNITED StTaTesS WHITE FEMALES: 


ACTUARIAL TABLES 


PREMIUMS AT 4 PERCENT INTEREST 
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1939-1941—ImMEpIATE WHOLE Lire ANNUITY, SINGLE AND ANNUAL NET 


[Present value at each age Of a life annuity of one per annum, first payment to be made at the end of 1 year; present value of a whole life assurance of one unit, and the 
annual payment of an equivalent whole life annuity-due] 


AGE 





IMMEDIATE 
LIFE ANNUITY 


az 





21. 8575 
22. 6270 
22. 6340 
22. 5913 
22, 5329 


22. 4643 
22. 3890 
22. 3068 
22. 2185 
22, 1254 


22, 0269 
21. 9237 
21. 8165 
21. 7057 
21, 5916 


21. 4748 
21. 3551 
21. 2329 
21. 1085 
20. 9803 


20. 8495 
20. 7147 
20. 5770 
20, 4347 
20. 2883 


20. 1371 
19. 9806 
19. 8186 
19. 6520 
19. 4794 


19. 3013 
19. 1176 
18. 9284 
18. 7328 
18. 5310 


18. 3239 
18. 1093 
17. 8891 
17. 6619 
17. 4292 


17. 1895 
16. 9425 
16. 6898 
16. 4312 
16. 1655 


15. 8937 
15. 6168 
15. 3338 
15. 0436 
14. 7487 


14. 4482 
14. 1410 
13. 8287 
13. 5105 
13. 1877 


SINGLE 
PREMIUM 


A; 


0, 12086 
. 09127 
- 09100 
- 09264 
. 09488 


. 09753 
. 10043 
- 10359 
- 10698 
. 11057 


. 11436 
. 11832 
. 12244 
. 12670 
- 13110 


. 13559 
. 14019 
- 14488 
. 14968 
. 15459 


. 15964 
. 16481 
- 17013 
. 17559 
- 18122 


. 18705 
- 19307 
. 19928 
. 20571 
. 21234 


. 21918 
. 22624 
. 23353 
. 24105 
. 24880 


. 25679 
. 26501 
. 27349 
. 28221 
. 29120 


- 30043 
. 30990 
. 31962 
. 32960 
. 33980 


- 35023 
. 36090 
. 37181 
- 38291 
. 39426 


- 40585 
- 41763 
- 42966 
- 44188 
- 45433 


ANNUAL 


PREMIUM 


Pz 


0. 00529 
- 00386 
- 00385 
. 00393 
. 00403 


. 00416 
- 00429 
- 00444 
. 00461 
- 00478 


. 00497 
- 00516 
- 00537 
- 00558 
- 00580 


. 00603 
. 00627 
. 00652 
. 00677 
. 00703 


- 00731 
- 00759 
. 00788 
- 00819 
- 00851 


- 00885 
- 00920 
. 00957 
. 00996 
- 01037 


- 01080 
- 01125 
- 01172 
. 01222 
. 01274 


. 01329 
. 01387 
01448 
. 01512 
- 01580 


. 01652 
. 01727 
. 01807 
. 01891 
. 01980 


. 02073 
. 02172 
. 02276 
. 02387 
- 02503 


. 02627 
. 02758 
- 02898 
- 03045 
. 03202 








AGE 








IMMEDIATE 
LIFE ANNUITY 


az 





12. 8593 
12. 5262 
12. 1887 
11. 8472 
11. 5017 


11. 1532 
10. 8017 
10. 4475 
10.0910 
9. 7326 


9. 3728 
9. 0124 
8. 6520 
8. 2930 
7, 9366 


7. 5839 
7. 2356 
6. 8939 
6. 5588 
6, 2318 


5. 9140 
5.6055 
53071 
5. 0190 
4. 7410 


4. 4739 
4, 2172 
3. 9716 
3. 7373 
3. 5146 


3. 3036 
3. 1047 
2. 9173 
2. 7411 
2. 5760 


2. 4207 
2. 2752 
2. 1394 
2.0119 
1. 8940 


1. 7815 
1, 6782 
1. 5810 
1. 4899 
1. 4053 


1, 3255 


























SINGLE ANNUAL 

PREMIUM PREMIUM 

Az Pz 
0. 46695 0. 03369 
- 47977 . 03547 
- 49275 . 03736 
- 50588 - 03938 
. 51916 - 04153 
. 53257 - 04382 
. 54610 - 04627 
. 55971 - 04889 
. 57342 . 05170 
. 58721 - 05471 
- 60105 . 05794 
- 61491 . 06142 
- 62876 . 06514 
. 64257 - 06915 
- 65629 . 07344 
- 66986 . 07804 
. 68324 - 08296 
. 69641 - 08822 
. 70928 . 09383 
. 72185 - 09982 
. 73409 - 10617 
74594 - 11293 
. 75742 . 12009 
- 76852 . 12768 
. 77917 - 13572 
. 78948 . 14423 
. 79931 - 15321 
- 80878 . 16268 
. 81779 . 17263 
- 82636 - 18304 
- 83448 . 19390 
. 84212 . 20516 
, 84934 - 21682 
. 85613 . 22884 
- 86247 - 24118 
. 86846 . 25389 
. 87401 . 26686 
. 87926 - 28007 
- 88417 . 29356 
. 88869 . 80708 
. 89301 . 32106 
. 89699 . 33492 
- 90073 . 34899 
- 90425 - 36317 
. 90750 . 37729 
- 91057 - 39155 





TaBLE 36.—UNITED SrarEs ToraL Waites: 1939-1941, 
MAKEHAM CONSTANTS 











Common 

CONSTANT Value logarithm 
Coe ee ee See Pee ee ett Sn . . oe Obese sk 1. 0924931 +0. 03841870 
Dee ae oa ees Seabee oon oh oo a5 ke . 9989073 —. 000474834 
ie Re See he ye ee ee ee, ee - 9989391 —. 000461004 
Pre oad rk Ss ee ee ee 95, 664. 45 +4. 98075057 
ee SU Shs Oe ee ohn on eee See = - 0010615 —2. 97408 
Pi 80 Se te se os EME Sc . 00009672 | —4. 01448 

la=ks7ge* u,=A-+Ber 
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TaBLE 37.—UNITED States Totat Wuirtss: 1939-1941, MaxeHAmMiIzED—T ABLE OF UNIFORM SENIORITY 


(Showing the addition to be made to the age of the younger of two lives in order to obtain tortie plies equal age: law of uniform seniority applicable only when both lives 
are age lor older 


Addition to 











DIFFERENCE DIFFERENCE 
OF AGE younger age OF AGE 

| ee ee 6; OLEWGIOS aeseeee~ 
ORE «Ee 1. O44 5H Disa eS 
Box sok seee se T5599 ieISs eee sass 
eis aR 79 Ue | bs Le aan 
Lc pe pe = Ae a 2: TIA OS eres 
Gebhe Sas 282 3. 393 

(feces Bea ee 4. 033 

(E+. - ee 4. 693 

OU ctenesex bi aes Y (3 tal | et: Sa ee 
LOSS. = 6. OFE eebee eee oes 
i eee oe G6; 788 |" 264-625-—.- 
152 Rae is. 023) WE2iee bee See. 
ig}. oe 8274 Nee een eee 
if, ee eee OOF N20 eee ae 
1 =) eee 98241 802-22 = 8 














Addition to 
younger age 


10. 622 
11. 433 
12. 258 
13. 095 
13. 944 


14, 803 
15. 674 
16. 553 
17. 442 
18, 339 


19. 245 
20. 157 
21. 076 





22. 002 
22. 933 


DIFFERENCE 
OF AGE 











Addition to 
younger age 





23. 870 
24. 812 
25. 759 
26. 710 
27. 664 


28. 623 
29. 585 
30. 550 
31. 518 
32. 488 


33. 461 
34. 436 
35. 414 
36. 393 











37.374 











DIFFERENCE| Addition to 
OF AGE younger age 
ae ee 38. 356 
47 Saeee one 39. 340 
Ch SSE eae 40. 325 
Ce ee 41.312 
i. —— 42. 299 
OLEL Ak. 43. 288 
iby ,3 Se eae 44, 277 
ii: ee 45. 268 
ee 46. 259 
il) 2 Seer 47, 251 














DIFFERENCE 
OF AGE 








Addition to 
younger age 


48. 244 
49. 237 
50. 231 
51. 225 
52. 220 


53. 216 
64. 211 
55. 207 
56. 204 
57. 200 











DIFFERENCE| Addition to 











TABLE 38.—UNITED States TotTaL Wuites: 1939-1941, MAKEHAMIZED—HLEMENTARY VALUES 








OF 1,000,000 BORN ALIVE 








AGE 
Number 
each age 
uP i 
Uk? Fees 1, 000, 000 
12) eae 956, 852 
2b Sas be Sz 952, 450 
6. eee ae 950, 138 
Ata OS te 948, 469 
ip 947, 129 
ee 945, 953 
(he 944, 909 
oso See 943, 967 
Oe eo oe 943, 098 
Ome oe 25S 942, 276 
jh Les eae 941, 473 
So ae 940, 595 
13 939, 637 
14 938, 594 
5 ip 937, 464 
5 RS ee Se 936, 242 
ieee 3 934, 926 
; Us sae ene 933, 509 
iC ae ee 932, 055 
7 Nine 930, 561 
Sie oS 929, 023 
7 ee OS 927, 436 
Ds Bee ae ee 925, 796 
24 ee 924, 099 
vitae 2 = 558 922, 338 
26:5 See ae 920, 510 
ye fe ice Es 918, 606 
28 eee bee 916, 621 
pal ere Laas 914, 546 
30S see 912, 375 
S1V Spee 910, 099 
39 +s aes 907, 707 
33s Saree 905, 190 
34 ees 902, 537 
Shek = See 899, 736 
3622 2oNes 896, 774 
by ee ee 893, 637 
392 Jee 890, 309 
30 see 886, 775 
ADE er 883, 017 
Ales at cee 879, 015 
AD BN 874, 751 
(Rin: ea 870, 200 
vi Trap ar 865, 341 
AS 2 ts 860, 148 
408 S32 854, 594 
rs ea es 848, 651 
fe ee 842, 288 
AQ Reet a 835, 473 
i ee ee x3 828, 171 
(i) Wie See oe 820, 348 
Ve ee 811, 966 
i EA peat 802, 985 
7 Bae ae 793, 365 





surviving to |dying in each 








Number 





year of age 


dz 


43, 148 
4, 402 





2, 312 
1, 669 
1, 340 


1, 176 
1 044 
942 
869 
822 


803 
878 
958 
1,043 
1, 130 


1, 222 
1, 316 
1, 417 
1, 454 
1, 494 


1, 538 
1, 587 
1, 640 
1, 697 
1, 761 


1, 828 
1, 904 
1) 985 
2, 075 
2,171 


2, 276 
2, 392 
2) 517 
2, 653 
2, 801 


2, 962 
3, 137 
3, 328 
3,534 
3, 758 


4, 002 
4, 264 
4. 551 
4, 859 
5, 193 


5, 554 
5,943 
6, 363 
6, 815 
7, 302 


7, 823 
8, 382 
8, 981 
9, 620 
10, 302 














PROBABILITY | PROBABILITY 


OF SURVIV- 
ING 1 YEAR 
AT EACH 
AGE 


Pz 





0. 95685 
. 99540 
. 99757 
. 99824 
. 99859 


- 99876 
. 99890 
- 99900 
- 99908 
. 99913 


. 99915 
. 99907 
- 99898 
. 99889 
. 99880 


- 99870 
- 99859 
- 99848 
. 99844 
. 99840 


- 99835 
. 99829 
. 99823 
. 99817 
. 99809 


- 99802 
. 99793 
. 99784 
- 99774 
. 99763 


. 99751 
- 99737 
- 99723 
- 99707 
- 99690 


. 99671 
- 99650 
- 99628 
. 99603 
. 99576 


. 99547 
- 99515 
. 99480 
. 99442 
. 99400 


. 99354 
- 99305 
- 99250 
- 99191 
. 99126 


« 99055 
. 98978 
. 98894 
. 98802 
- 98701 


OF DYING 

IN EACH 

YEAR OF 
AGE 


dz 


0. 04315 
. 00460 
. 00243 
. 00176 
- 00141 


. 00124 
. 00110 
. 00100 
- 00092 
. 60087 


- 00085 
- 00093 
- 00102 
00111 
00120 


. 00130 
- 00141 
. 00152 
- 00156 
. 00160 


- 00165 
- 00171 
. 00177 
- 00183 
. 00191 


. 00198 
- 00207 
. 00216 
- 00226 
- 00237 


. 00249 
. 00263 
. 00277 
- 00293 
. 00310 


00329 
- 00350 
. 00372 
- 00397 
- 00424 


. 00453 
- 00485 
. 00520 
- 00558 
- 00600 


- 00646 
- 00695 
- 00750 
- 00809 
. 00874 


- 00945 
- 61022 
. 01106 
. 01198 
- 01299 


FORCE OF 
MORTALITY 
AT EACH AGE 


Mz 


9. 20886 
. 00769 
- 00282 
- 00194 
- 00154 


- 00131 
. 00117 
. 00105 
. 00095 
. 00089 


. 00085 
. 00088 
- 00098 
- 00106 
. 00116 


. 00125 
- 00135 
. 60150 
. 00154 
. 00158 


- 00163 
. 00168 
00174 
. 00180 
00187 


- 00194 
- 00203 
- 00212 
- 00221 
- 00232 


- 00244 
- 00256 
- 00270 
- 00285 
- 00302 


. 00320 
- 00340 
- 00361 
- 00385 
- 00411 


. 00439 
. 00470 
- 00503 
- 00540 
- 00580 


. 00624 
- 00672 
. 00724 
- 00782 
- 00844 


- 00912 
. 00986 
- 01068 
- 01157 
. 01255 





OF 1,000,000 BORN ALIVE 


AGE 



































Number Number 
surviving to |dying in each 
each age year of age 
z Uz dz 
i 3S eee 783, 063 11, 026 
ii eee 772, 037 11, 793 
ike ee melee 760, 244 12, 605 
Oat ee Sa 747, 639 18, 460 
eee ae. 734, 179 14, 358 
(a es 719, 821 15, 296 
Giiaes = aad 704, 525 16, 271 
O2Reh. 22. 688, 254 17, 282 
O3oe2r22- 670, 972 18, 320 
Clu Pass 652, 652 19, 382 
(fy Rae 633, 270 20, 456 
(ale eee ee 612, 814 21, 536 
i Gg eee pace | 591, 278 22, 608 
68a teres 568, 670 23, 659 
(i! ee ci tee 545, 011 24, 672 
CO sees ree 520, 339 25, 631 
Tie Ue 494, 708 26, 515 
Up -fe ee ee 468, 193 27, 302 
(pine es 440, 891 27, 970 
fT 412, 921 28, 496 
it: Les 384, 425 98, 854 
Wd oyoh ton ee eo 355, 571 29, 020 
i (mete ere 326, 551 28, 975 
(Oct eee 297, 576 28, 699 
10 aes 268, 877 _ 28,175 
BU sees ao 240, 702 27, 397 
to begins Ur ee 2138, 305 26, 361 
mete 2 186, 944 25, 074 
5 pope ae 161, 870 23, 552 
Sameer 138, 318 21, 821 
855-22... 2]. 116, 497 19, 914.0 
S62 2525 96, 583.0 17, 878.8 
Bis oc ee 78, 704. 2 15, 766.0 
Sone ee 62, 938. 2 13, 632. 9 
Ral fener weer 49, 305.3 11, 538. 5 
OO. Se eee 37, 766. 8 9, 540. 2 
eae ea 28, 226. 6 7, 688.7 
eas Pe 20, 537.9 6, 026. 1 
oh eee eee 14, 511.8 4, 681.15 
Pye ee ge 9, 930. 65 3, 368. 60 
O5o samen 6, 562. 05 2, 388. 54 
Y ae tee 4,173. 51 1, 627. 70 
Pes aes 2, 545, 81 1, 062, 13 
O85 DLE oe 1, 483. 68 661. 048 
00) 432 ee 822, 632 390. 691 
LOO seeeses 431. 941 218. 240 
Ode aes oe 218. 701 114, 6256 
10222 99. 0754 56. 2906 
103: 22 42. 7848 25. 6876 
1 17, 0972 10. 82013 
LOD a2 ne 6. 27707 6. 27707 





PROBABILITY | PROBABILITY 


OF SURVIV- 
ING 1 YEAR 
AT EACH 
AGE 


0. 98592 
. 98472 
. 98342 
. 98200 
. 98044 


. 97875 
. 97691 
97489 
. 97270 





. 97030 


. 96770 
. 96486 





. 96176 
. 95840 
- 95473 


- 95074 
- 94640 
- 94169 
- 93656 
- 93099 


. 92494 
- 91838 
. 91127 
- 90356 
- 89521 


. 88618 
. 87642 
- 86587 
- 85450 
- 84224 


. 82906 
81489 
. 79968 
- 78339 
. 76598 


- 74739 
. 72761 
. 70659 








- 68432 
- 66079 


- §3601 
. 60999 
- 58279 
. 55445 
. 52507 


- 49475 


- 46362 |. 


- 43184 
. 89961 
. 36714 


- 00000 











OF AGE younger age 
662s. 58. 197 
67 262222 59. 195 
G8 eee 60. 192 
G9bs sete 61. 190 
(OT Sarees 62. 187 
ft pes ee 63. 186 
(2s ante soee 64. 184 
13 eeeeE 65. 182 
eee Pes 66. 181 
yee oe 67. 179 
OF DYING FORCE OF 
IN EACH MORTALITY 
YEAR OF AT EACH AGE 

AGE 

Qr Bz 

0. 01408 6. 01361 
. 01528 . 01477 
. 01658 . 01604 
. 01800 . 01742 
. 01956 . 01894 
. 02125 . 02059 
. 02309 . 02239 
. 02511 . 02487 
. 02730 . 62652 
. 02970 . 02888 
. 03230 . 03145 
. 03514 . 03426 
. 03824 . 03733 
. 04166 . 04069 
. 04527 . 04435 
. 04926 . 04836 
. 05360 . 05273 
. 05831 . 05751 
. 06344 . 06273 
. 06901 . 06844 
. 07506 . 07467 
. 08162 . 08148 
. 08873 . 08891 
. 09644 . 09704 
. 10479 . 10592 
. 11382 . 11562 
. 12358 . 12621 
. 138413 . 13779 
. 14550 . 15043 
. 15776 . 16425 
. 17094 . 17934 
. 18511 . 19583 
. 200382 . 21385 
. 21661 . 23353 
. 23402 . 25503 
. 25261 . 27852 
. 27239 . 80418 
. 29341 . 83222 
. 81568 . 36285 
. 33921 . 39631 
. 36399 . 438287 
. 39001 . 47281 
. 41721 . 51644 
- 44555 56411 
. 47493 . 61619 
. 50525 . 67309 
. 58638 . 738525 
. 56816 . 80315 
. 60039 . 87734 
. 63286 - 95839 

1. 00000 1. 04694 





ACTUARIAL TABLES 81 


TaBLe 39.—Unitep Srates Toran Wuires: 1939-1941, MaxeHamizep—ImMepriate Lire ANNUITIES AT 2 PrRCENT INTEREST 
[Single and joint lives—Equal ages] 












































AGE ONE LIFE TWO LIVES | THREE LIVES| FOUR LIVES AGE ONE LIFE TWO LIVES | THREE LIVES | FOUR LIVES 
Recess Se ES S| eee Se eS eae | a a Se ee a) et a 
Zz az Qzz Gzzz Gzzrz x dz Oxy Ges Gases 
Opens = <5. --- 4 ees 2 34. 2889 30. 0985 26. 9733 DA: AIS) | A BOAT 6 eee te 15. 0219 11. 2216 9. 1518 7. 7877 
eT a eee os at eet 35. 5519 32. 5317 30. 4051 28.726 AGG ke 8 En ee 14, 5412 10. 7753 8. 7405 7. ae 
2 ee eee eee 35. 4305 32. 4898 30. 4452 28593207 |b ewes Sec sd gage ee 14. 0621 10. 3345° 8. 3367 7. 0350 
See eee ae a ee 35, 2271 32. 3011 30. 2813 2B. C050 |fhRuon se... pl igre es 13. 5851 9. 8996 7. 9408 6. 6720 
Ct See ee eee 34, 9948 32. 0631 30. 0503 28) 4766 | S60 ore ere ee 13. 1109 9. 4712 7, 5533 6. 3184 
DARE Fano oS Re 34. 7452 31. 7970 29. 7816 23> 210 Ral eee eet te et ee 12. 6398 9, 0499 7.1746 5. 9745 
TS 2S ls PSs Se a ae 34. 4842 31. 5136 29, 4907 27 OLSEN MOIR Ee Oe oc | SAO Be 12. 1726 8. 6361 6. 8052 5. 6408 
ee ee eS ae 34, 2127 31. 2150 | 29.1803 27.6027} 162i me Po arate 11. 7096 8. 2302 6. 4454 5. 3173 
je ee eee ar ee 33. 9318 30. 9028 | 28, 8531 Bf. 20a Go ene ges 2 poe eee 11. 2514 7. 8328 6. 0955 5. 0044 
eo TY eee eae ae) 7 a ee 33. 6423 30. 5790 28. 5116 26-91.53ig}| (GGuCe ees, eee 10. 7986 7. 4443 5. 7558 4, 7022 
ROR a 33. 3451 30. 2450 28. 1580 Boe SSO Ohxeer Be oo tere Be 10. 3516 7. 0651 5. 4266 4. 4109 
a LA eee eye eee 33. 0410 29. 9026 27. 7947 26; PF SOM OG MIR 2S ks Sat Be alt 9. 9111 6. 6955 5. 1081 4. 1306 
| Se eee ae 32. 7333 29. 5576 27. 4300 ZOC OOOH MO Pee ate i). Th Se) aly 9. 4775 6. 3359 4. 8006 3. 8613 
|.) a 32. 4220 29. 2103 27. 0643 25. SIO Te NGS be Rdg en 9.0515 5. 9868 4. 5042 3. 6033 
ie ee ee 32. 1072 28. 8607 26. 6977 2.04305 6058s or. 5} ee Sk se 8. 6332 5. 6482 4, 2189 3. 3563 
5. es ie Oe ae 31. 7888 28. 5089 26. 3303 PLAC AU 5 = oe ee 8. 2234 5. 3204 3. 9449 3. 1204 
SS eee ee ee eee 31. 4669 28. 1551 25. 9622 DA 22 TNT De ek Sr es 7. 8225 5. 0037 3. 6822 2. 8954 
ig 2° ee ae Se ee 31. 1414 27. 7991 25. 5934 os DSA TD BRS Fe aS See Se 7. 4308 4. 6982 3. 4307 2. 6813 
TRSORS Oo coll ee ey Be 30. 8125 27. 4412 25. 2243 2a DEO LOC me Oe ea. ea 7. 0488 4. 4041 3. 1905 2. 4780 
ADWARE en fo eae ey 30. 4778 27.0775 24, 8494 20 LOG Aa E74aeeeee he oe a ae 6. 6768 4.1214 2. 9615 2. 2852 
yi) A | eo re ae SE | Oe 30. 1372 26. 7078 - 24, 4687 22. 7818 6. 3151 3. 8501 2. 7434 2. 1027 
DieeGe ite. 22. 2) Hoek & . 29. 7908 26. 3322 24. 0822 22. 3917 5. 9641 3. 5903 2. 5363 1, 9304 
eee aE owt Oe ee 8 29. 4386 25. 9508 23. 6902 21. 9962 5. 6240 3. 3420 2. 3399 1. 7678 
ya. a! ay RNS ae 29. 0806 25. 5637 23. 2926 21. 5956 §. 2951 3. 1050 2. 1539 1. 6149 
ame 2-2 ED oD . « 28. 7167 25. 1708 22. 8896 21 STSOTEN iinet ee ee ee 4.9775 2. 8792 1. 9783 1. 4713 
Pit 4 Eas Ret | ca Se 28. 3470 24. 7724 22. 4814 207 COL SOBs ee ort. ee a 4. 6713 2. 6646 1. 8126 1. 3367 
3) 4" 5 Se op ta, We 27. 9713 24. 3683 22. 0679 20: 3680s); Slshse ete et Sere as 4. 3767 2. 4609 1. 6567 1. 2107 
Disa): ~ =. NE Se ot 27. 5899 © 23.9588 21. 6495 19; 94S Oe Nl Rakes OP MS oe eae ree 4. 0937 2. 2679 1. 5102 1, 0931 
P25. 3, ee Ge Rs i a 27. 2026 23. 5439 21. 2263 LOE 1 920i) Saale ett Soe pe ee 3. 8224 2. 0854 1, 3728 . 9836 
Dupeee. 20 = Cun d SORO BS 26. 8096 23. 1239 20. 7985 19.'09091)|} 842eee.cc 022.4 ct a Se 3. 5628 1. 9132 1, 2443 . 8818 
S0tee 8 ore 26. 4109 22. 6988 20. 3663 TS36D8/ nis conse. 3. eet 3.3147 1. 7510 1. 1243 . 7875 
Oleee oo <2 aL pee  - 26. 0065 22. 2687 19, 9299 182228081. S6atw@e i Sse k ee ee 3. 0781 1. 5984 1, 0125 . 7002 
BY t, peeiieanas Stel.) .' Sae. 25. 5965 21. 8339 19. 4895 17. 7841 ph = 8S eee ee ae 2. 8529 1. 4552 . 9085 . 6197 
BE peielhe Oana ie aaa 25. 1810 21. 3946 19. 0456 LY S424 ab BShene 22 tO eee eee 2. 6389 1, 3212 . 8120 . 5457 
BES. ot a es oan eee 24. 7602 20. 9510 18, 5984 16-808 20H) SORtes S222 tee 2. 4359 1. 1958 . 7228 4779 
Mit s2) he 2, Sa’ 24. 3340 20. 5033 18. 1481 AG: 401811) Q0RS sa ee - e peee E 2. 2437 1. 0789 . 6404 - 4159 
Bie. Se eee 1) ae ee 23. 9027 20. 0518 17. 6951 162 00868)] 20 Lesee 2 t=. 0. tt Seer ae 2. 0621 . 9701 . 5646 . 3596 
St, eel Sete eeas 25 «> See 23. 4663 19. 5966 17. 9397 Uap ATi S| RD ae eke Cee eT 1. 8908 . 8690 . 4951 . 3086 
Seen = 2 ee 23. 0251 19. 1383 16. 7824 Th? 10S7R | aoeeeeat fee eee ae 1.7294 . 7753 . 4316 . 2626 
Umea. see ot Pee - = 22. 5792 18. 6769 16. 3236 145 6O20h OSsses_ Se cee (ok eee eet 1. 5778 . 6888 . 3738 . 2215 
yi). eeapegey Sapa ae — 3 2 ee 22. 1288 18. 2130 ~ 15. 8635 FAP QNDOR I Gia ee ee ee kk ree 1. 4355 . 6090 . 3214 . 1849 
SURI oe ee ee 21. 6741 17. 7468 15. 4028 LSE 7b16p i CGR se Bee: 2 ek 1. 3022 . 5858 . 2741 . 1526 
Cb > <9 eee aee se 7S Sil 21. 2154 17. 2786 14, 9417 TS 30215 ho (meee ee 1.1775 . 4687 woolen . 1244 
A ae 20. 7529 16. 8090 14. 4809 12 8b4 salt OSetee ee. sre weet Ae = 1. 0609 - 4074 . 1939 - 1000 
CEN oc 8 papa ae aie oe 8 ok SP 20. 2868 16. 3383 14. 0208 12. 4083 . 9516 . 3518 . 1606 . 0791 
19. 8174 15. 8669 13. 5618 11. 9649 . 8486 . 3014 - 1313 . 0615 
19. 3452 15. 3953 13. 1045 11. 5246 7495 . 2561 . 1059 . 0469 
18. 8702 14. 9239 12. 6493 11. 0878 . 6489 . 2152 - 0841 - 0350 
18. 3930 14. 4532 12. 1969 10. 6552 . 53828 -1772 . 0656 . 0254 
AGING scoot ae 17. 9139 13. 9837 11. 7478 10. 2273 . 3599 - 1821 - 0485 0178 
Le | te ie eee eee eek UES, ee 17. 4333 13. 5160 11. 3025 9. 8047 
(ithe Se A nae By IF CEM ee 16. 9516 13. 0506 10. 8616 9. 3877 
|1¥ a omesy i Opetotat Se Nn ep peepee! 16. 4691 12. 5878 10. 4254 8. 9770 
(oe ee, ae w Seen 15. 9864 12. 1284 9. 9948 8. 5732 
[i is ee Bee aed nee el 15. 5038 11. 6728 9. 5700 8. 1765 
. 


82 


UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 


TaBLE 40.—UNITED States Totat WuirTsEs: 1939-1941, MaxeHamizED—ImMeEp1IATE Lire ANNUITIES AT 244 PERCENT INTEREST 


[Single and joint lives—Equal ages] 














AGE ONE LIFE TWO LIVES THREE LIVES 
z ads zs Gzzz 

O55 54410: eed. 2 Be 30. 1153 26. 7270 24,1211 
pC St i age eee ie 31. 2602 28. 9216 27. 2220 
DO a te otk Oe 31. 1897 28.9193 27.2912 
SUsse 6. eee 31.0473 28. 7867 27.1781 
ce Sin See Re yp 30. 8795 28. 6103 27. 0049 
SURRY A 5 ss (3s es 30. 6962 28. 4086 26. 7977 
GSE 8S te: Fao. 30. 5028 28. 1913 26. 5702 
30. 2999 27. 9599 26. 3248 

30. 0884 27. 7161 26. 0638 

29. 8690 27.4614 25. 7894 

29. 6424 27.1971 25. 5033 

29. 4094 26. 9246 25. 2078 

29. 1728 26. 6492 24, 9105 

28. 9326 26. 3712 24, 6114 

28. 6888 26. 0906 24, 3109 

LOS 24. 2h See fe 28. 4415 25. 8074 24. 0088 
1G Ee 28. 1906 25. 5217 23. 7056 
Lie SS eee 27.9360 25. 2334 23. 4010 
[OR ee i. oa ee 27.6779 24. 9428 23. 0954 
1G eo eee 27.4141 24. 6462 22. 7837 
D0 EUR eo. 5. RESTS 27. 1446 24, 3436 22. 4660 
A diay JE SPE ies SB 26. 8692 24. 0348 22. 1422 
V7 RS SEE Be nee ee! 2m ae 26. 5881 23. 7201 21, 8124 
v5 ee et Eee wee oe” ae 26. 3011 23. 3993 21. 4768 
DENTE o> ee SO 26. 0081 23. 0724 21. 1352 
dV EL ee ED OPM ye 25. 7092 22. 7397 20.7879 
ZO Ct Sak = “ere 2 25. 4043 22. 4008 20. 4348 
PA nh oneal, Se LN pia 25. 0934 22. 0561 20. 0762 
2B LL a aries 24. 7764 21. 7055 19. 7121 
ZOTAR Ss ei ee ee 24. 4534 21. 3492 19. 3427 
24. 1244 20. 9872 18. 9681 

23. 7893 20. 6196 18. 5886 

23. 4483 20. 2466 18. 2043 

23. 1014 19. 8684 17. 8155 

22.7485 19, 4850 17. 4224 

22. 3898 |~ 19. 0967 17. 0253 

22. 0254 18. 7036 16, 6244 

21. 6553 18. 3061 16. 2201 

21. 2796 17. 9043 15, 8127 

20. 8985 17. 4984 15. 4026 

tle) 2 ees a1 Oe 20. 5121 17, 0888 14, 9901 
AL Se oe Le? 20. 1207 16. 6760 14, 5757 
rs, 5 9 pees eee SA 2 EY Se 19. 7242 16. 2599 14, 1596 
43 sie eS. Ue 19. 3231 15. 8412 13. 7425 
44 is 22 aE See eae 18. 9174 15. 4201 13. 3247 
453 he Se eee 18. 5073 14.9970 12. 9066 
4G 3S eS So eet oe 18. 0933 14. 5724 12. 4889 
FY fhe Meee, oe a, 17. 6756 14. 1466 12. 0720 
ch ae ee ee oe a Pe 17. 2543 13. 7202 11. 6563 
AQPR AV gos Ss ER esa Soe 16. 8299 13, 2935 11. 2425 
BO: See Sg 16. 4027 12. 8672 10. 8311 
pS es St 8 ee ee 15. 9731 12. 4416 10. 4225 
i a ae ie Te i ee BO 15. 5415 12. 0173 10. 0173 
$35. Ae SS ee 15. 1082 11. 5949 9. 6162 
6445 25 ee are 14, 6737 11.1747 9. 2195 





FOUR LIVES 


Qzzrzz 


21. 9525 
25, 8429 
25. 9820 
25. 8918 
25, 7264 


25. 5191 
25, 2874 
25, 0343 
24. 7627 
24, 4755 


24. 1750 
23. 8640 
23, 5521 
23. 2395 
22. 9265 


22, 6132 
22. 2998 
21. 9862 
21, 6731 
21. 3538 


21.0286 
20. 6974 
20. 3604 
20. 0177 
19, 6692 


19, 3154 
18. 9560 
18. 5915 
18. 2219 
. 17. 8475 


17. 4685 
17. 0849 
16. 6974 
16. 3060 
15, 9110 


15, 5128 
15, 1118 
14. 7082 
14, 3026 
13. 8952 


13. 4866 
13.0773 
12. 6675 
12, 2579 
11. 8490 


11, 4412 
11.0351 
10. 6311 
10. 2299 

9. 8320 


9. 4379 
9.0482 
8. 6634 
* 8. 2839 
7.9104 











AGE 





ONE LIFE 


TWO LIVES | THREE LIVES | FOUR LIVES 

az Azz Qzzz Qzzzz 
14, 2384 10. 7574 8.8279 7. 5434 
13. 8028 10. 3435 8. 4418 7. 1832 
13. 3673 9. 9336 8.0618 6. 8304 
12. 9325 9. 5281 7. 6884 6. 4853 
12. 4988 9.1277 7.3220 6. 1485 
12. 0668 8. 7329 6. 9632 5. 8203 
11. 6371 8.3441 6. 6123 5. 5011 
11. 2100 7.9619 6. 2698 5.1910 
10. 7862 7. 5868 5. 9360 4.8905 
10. 3662 7. 2191 5. 6113 4, 5997 
9.9505 6. 8595 5. 2960 4. 3189 
9. 5397 6. 5082 4, 9903 4.0483 
9. 1344 6. 1657 4, 6946 3. 7879 
8. 7350 5. 8323 4. 4090 3. 5378 
8. 3420 5. 5084 4. 1337 3. 2981 
7. 9560 5. 1942 3. 8687 3. 0687 
7. 5774 4.8901 3. 6143 2. 8498 
7. 2067 4, 5961 3.3704 2. 6411 
6. 8443 4, 3126 3. 1370 2. 4425 
6. 4906 4.0395 2.9141 2. 2540 
6. 1460 3. 7771 2. 7016 2.0754 
5.8109 3. 5253 2. 4995 1. 9065 
5. 4854 3. 2842 2. 3075 1.7471 
5.1700 3. 0538 2. 1256 1. 5968 
4, 8649 2. 8340 1, 9535 1. 4556 
4. 5702 2. 6247 1, 7910 1, 3231 
4, 2862 2. 4258 1. 6379 1, 1990 
4.0128 2. 2372 1. 4939 1.0831 
3. 7503 2. 0585 1, 3587 -9750 
3. 4986 1, 8897 1, 2321 ~ 8744 
3. 2578 1.7305 1.1138 . 7812 
3.0277 1. 5806 1. 0034 . 6948 
2. 8084 1, 4398 . 9007 - 6152 
2. 5997 1. 3078 . 8054 - 5418 
2. 4014 1. 1843 7172 . 4746 
2. 2135 1.0690 . 6356 . 4132 
2. 0357 - 9616 . 5606 . 3573 
1. 8677 . 8617 . 4917 . 3067 
1, 7094 . 7692 - 4288 . 2611 
1, 5604 . 6835 . 3714 . 2202 
1.4204 . 6046 . 3194 1839 
1, 2892 - 5320 . 2724 . 1518 
1. 1663 . 4655 . 2304 . 1237 
1.0513 - 4048 . 1928 . 0995 
- 9434 . 3496 . 1597 . 0787 
. 8417 . 2996 . 1306 - 0612 
. 7438 . 2546 . 1054 . 0466 
. 6444 . 2140 . 0837 . 0348 
. 5295 . 1763 . 0653 . 0253 
. 3582 - 1315 . 0483 0177 
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TABLE 41.—Unitep States Torat Wuitss: 1939-1941, MAKEHAMIZED—IMMEDIATE LiFe ANNUITIES AT 3 PERCENT INTEREST 


[Single and joint lives—Equal ages] 





AGE ONE LIFE TWO LIVES | THREE LIVES} FOUR LIVES AGE ONE LIFE TWO LIVES | THREE LIVES | FOUR LIVES 





zr az Azz Gzzz Azzzz zt dz Gzz Gzzz Azzzz 








26. 7047 23. 9239 21, 7244 19. 8639 13. 5186 10. 3239 8. 5226 7.3117 
27. 7461 25. 9141 24, 5417 23. 4075 13. 1230 9. 9595 8. 1598 6. 9706 
27. 7106 25. 9388 24, 6301 23. 5586 12, 7264 9. 5578 7. 8018 6. 6357 
27. 6114 25. 8471 24. 5546 23, 5023 12, 3292 9.1793 7. 4492 6. 3075 
27. 4898 25. 7163 24. 4250 23. 3783 11. 9319 8. 8045 7. 1025 5. 9864 
RO Ae ee oe 27. 3545 25. 5628 24. 2647 Bey LOD VOU Ss a I ok te 11. 5350 8. 4341 6. 7622 5. 6729 
eyed SE RTA Rae ee 27. 2102 25, 3952 24, 0860 OPO ME Ol cen tatee see stg Tae 11. 1390 8. 0684 6. 4286 5. 3672 
9 ale, AST Ee i lt 27. 0575 25. 2149 23. 8909 aR Se | [a es a aed ae age os noah 10. 7443 7. 7080 6. 1022 5. 0698 
re ee LS, Bee ae 26. 8970 25, 0232 23. 6813 PwC La el aH iit the 9 leper vba nt Merion 10, 3517 7. 3535 5. 7836 4.7811 
Det ts a Se aa oe 26. 7294 24, 8214 23. 4593 CG EL A Ai 2 os Sy as a ee 9. 9616 7. 0053 5. 4729 4, 5012 
it ee SS aly Mie Oe eae ae ee 26. 5553 24. 6107 23, 2263 Do deco Hl Wises Aeias east esa Se 9. 5745 6. 6639 5.1707 4, 2304 
tL Spy Ee as Oe he a ae 26. 3753 24, 3923 22. 9844 21 SH00 | GOs tes. ood Ss 9, 1909 6. 3297 4. 8772 3. 9688 
ee) 2 Se Be ete 26. 1919 24.1710 22. 7403 PA COOLO UI Gages oe et tae Tae 8. 8114 6. 0031 4. 5926 3. 7168 
Nee. Eee eee Sl ee 26, 0052 23. 9469 22. 4942 DA SSOU Ty Geheee See cae Pe 8. 4366 5. 6846 4.3173 3. 4744 
1 pa - ee ee: AE ae 25. 8151 23. 7201 22. 2464 21308027) Gua eat 2 Ee ee 8. 0669 5. 3745 4.0515 3. 2417 
Lee pe ae SPC EE f 25. 6216 23. 4907 21. 9967 ZOSSISD hides oe See ee ae ee 7. 7029 5. 0732 3. 7952 3. 0187 
1a SR Se fi ag ee. ce 25. 4247 23. 2586 21. 7454 Uta | Vg | PE o> Sa SE Lec 7. 3450 4.7809 3. 5487 2, 8054 
Diewes Cae. 2 oer. ae 25, 2243 23. 0238 21. 4925 DOO Sa igor atone eae SSS 6. 9938 4.4979 3. 3120 2. 6019 
ic ae A See ew a 25. 0205 22. 7866 21, 2383 PABUIY- OE Mees? 2 al 2 EIS i oe 2S aa 6. 6497 4, 2243 3. 0851 2. 4080 
Le 9: Se eee 24, 8113 22. 5435 20.9779 LOS TOO Ween oe antes e ems asa = 6. 3131 3. 9605 2. 8681 : 2. 2237 
| a AR SESS TRS ia 24. 5966 22. 2944 - 20.7115 19. 4808 5. 9845 3. 7065 2. 6610 2. 0488 
SiGe ee. . Sobel seee umsC Le 24. 3765 22. 0393 20. 4390 19. 1984 5. 6643 3. 4624 2. 4637 1. 8832 
CP al Se i aps 24. 1507 21. 7783 20, 1604 18. 9101 5. 3527 3. 2283 2. 2760 1, 7267 
oe Neo. a eee 2 23. 9193 21, 5112 19. 8758 18. 6158 5. 0501 3. 0042 2. 0980 1, 5791 
a eae at me 23. 6822 21. 2380 19. 5850 18. 3155 4. 7568 2, 7901 1, 9293 1, 4403 
23. 4392 20. 9587 19, 2883 18, 0094 4, 4730 2. 5860 1, 7699 1, 3098 
23. 1903 20. 6733 18. 9856 17. 6975 4, 1989 2. 3917 1.6195 1. 1875 
22. 9355 20. 3819 18. 6770 17. 3800 3. 9347 2. 2072 1, 4779 1, 0732 
22. 6747 20. 0843 18. 3626 17. 0570 3. 6806 2, 0322 1. 3449 - 9665 
22. 4080 19. 7808 18. 0425 16. 7287 3. 4365 1, 8667 1, 2202 . 8671 
Hl) fei Shae ee ae, ee aes 22. 1352 19. 4714 17. 7167 TGs BORLA FSD soee. on sees te 3. 2026 1, 7105 1. 1035 . 7749 
CI eee Ba 21. 8562 19. 1559 17. 3855 16058 [(80 seern 3. Taser 00.2 2. 9788 1, 5632 - 9946 . 6895 
Boe ete Pe SIS, POR eS 21, 5712 18. 8347 17. 0490 PO kOe | | Oka setae oes os eee ee 2. 7651 1, 4247 - 8932 . 6107 
HS PS jaf 2 yt eee 21. 2802 18. 5078 16. 7074 1OPSOO4 i Ob esstee nS eee 2. 5615 1, 2948 . 7989 . 5380 
Hares So. Seg 20. 9830 18. 1753 16. 3608 HB; O88S, iSO ee wee See ee 2. 3679 1, 1730 - 7116 . 4714 
Ue: ees Seay pee 20. 6798 17. 8373 16, 0095 EAC 7.8 | Ee cae ee 2 ee Nae 2. 1840 1. 0593 . 6309 . 4105 
SO te eho ae et 20. 3705 17, 4939 15. 6537 14.2978 || 912-_-2----% pe St eS ee 2, 0099 - 9533 . 5566 . 3551 
Ys, Roepe is Wt. a a 20. 0553 17. 1455 15. 2937 USeBSel We eee. A. eee 2 1. 8452 - 8546 - 4884 . 3048 
fo ee Be ba 19. 7341 16. 7921 14. 9298 1SibGwe:, (Oo. Mase eo cL. 2S eee) 1. 6897 . 7631 - 4259 2595 
DUNS onan 5 en ww 19. 4072 16. 4340 14, 5623 AS LOOL {GSP ee Set Oo. So 54- PSPs 1, 5433 - 6784 | » . 3690 . 2189 
2 Leptin oh Tine, ReRS belie 19. 0744 16. 0714 14, 1915 128270 jh Ours ees Se a nee ihe eae 1. 4057 . 6002 . 8174 - 1828 
DIRE oe owe chee te. 2 18. 7362 15. 7047 13. 8178 12, 4661 [96203210 so ees 1, 2764 . 5283 - 2708 . 1510 
En ps pine ap Rye 7 he 18. 3923 15, 3339 13, 4415 12, 080% |}, O72= ete - 2S ee 1.1553 - 4624 . 2290 - 1231 
8) ee ee ae 18. 0432 14, 9595 13. 0631 ni ys ral | Mh BU 8 Re ree oy ee ee ee 1, 0418 - 4021 . 1918 . 0989 
45> - cea a ae eh ee 17, 6888 14. 5819 12. 6829 11,3207, |} O92f 22: oo Lo PR - 9354 . 3474 . 1588 . 0783 
Bes Sk coke deco an 17. 3295 14, 2012 12. 3014 10,9640) 1/100 > Sea soe a ee 8349 . 2978 . 1299 . 0609 
ci! ted ee a BL A Seer 16. 9654 13. 8180 11, 9191 LONG78SS| | LOTS 2 eS . 7381 . 2531 . 1048 . 0464 
AYE 5.20 ee ee 16. 5966 13. 4825 11. 5364 10.:2045, | 162-228 19/25 SE . 6399 . 2128 - 0833 . 0346 
a a 16. 2237 13. 0453 11, 1538 O S310 iT Odea ke. et So is AB . 5263 . 1753 . 0649 - 0252 
il SAP ah ane Ro 4. | Si 15. 8467 12. 6568 10. 7718 9, 4613. | L0G Ber oe . 3564 . 1309 . 0480 0176 
1 ede ae ape i 5 a 15. 4660 12, 2674 10, 3911 9. 0935 
(1 ae Sa > eee 15. 0819 11.8775 10. 0119 8. 7287 
caer Ppa ee na ees! 14, 6948 11. 4878 9. 6350 8. 3676 
(2 ee ne eer 14, 3049 11. 0986 9. 2608 8.0107 


DELS tro es Sh eae 13. 9127 10. 7105 8. 8898 7. 6586 
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TABLE 42.—UnitTep States Totat Wuirss: 1939-1941, MakeHAMIZED—IMMEDIATE Lire ANNUITIES AT 4 PERCENT INTEREST 


[Single and joint lives—Equal ages] 





AGE ONE LIFE TWO LIVES | THREE LIVES | FOUR LIVES AGE ONE LIFE TWO LIVES | THREE LIVES | FOUR LIVES 





SESS ee ee | ee a eee 











|) See Ene BP = adept 21. 5428 19. 5872 17. 9647 16. 5537 D0 owas sates tewag ec benns 12. 2451 9. 53891 7. 9629 6. 8832 
1 eh EE EE Beh, 1 SR 22. 4148 21. 2493 20. 3264 19. 5375 i a ee 11. 9168 9. 2061 7. 6413 6. 5763 
eae a ne area ee Pe, A 22. 4191 21. 3040 20. 4339 19. 6973 Direc cg Cale eee ene 11. 5857 8. 8737 7. 3226 6. 2787 
"RES Bet BP ae 22. 3726 21, 2641 20. 4068 19. 6853 OB espe ack cat oxen gee ee 11. 2523 8. 5424 7. 0072 5. 9759 
Bennet da ighe tomo 22. 3085 21. 1926 20. 3353 19. 6172 DO! newckt Sante eecueee 10. 9169 8. 2129 6. 6957 5. 6834 
Bae bo cn ete eee 22. 2336 21. 1027 20. 2386 19. 5176 OO geec == sn So pae see 10. 5800 7. 8855 6. 3886 5. 3966 
Renta 625 See omega oe 22.1517 21. 0014 20. 1268 19. 3994 OLe, fez sono is on epee 10. 2421 7. 5609 6. 0863 5. 1160 
ee ees oe 22. 0633 20. 8898 20. 0013 19. 2647 Bois ie ooh so oe eae oe 9. 9037 7. 2395 5. 7894 4. 8419 
Ber te nd ee ae ae 21. 9687 20. 7688 19. 8637 19. 1154 OS e.- ar. 2k us ee toe at 9. 5651 6. 9220 5. 4983 4. 5748 
|| sete ee pene Sp gaa 21. 8685 20. 6393 19. 7154 18. 9534 O42 352 oei5 2. eh aes 9. 2269 6. 6087 5. 2134 4. 3149 
LOM asco cec. Beko sce == 21. 7630 20. 5024 19. 5577 18. 7804 (1 a ee mete ere rma 8. 8897 6. 3002 4, 9352 4. 0626 
tie ooo tp ete ae 21. 6529 20. 3588 19. 3921 18. 5983 OG ooh ac st= ~asee ss eee 8. 5539 5. 9969 4, 6639 3. 8181 
Wie deste coaut saetas ea 21. 5400 20. 2127 19, 2243 18. 4146 Ohare oa Le LSS cokes ee 8. 2201 5. 6994 4.4001 3. 5817 
2 5 eer en 0 oy ear 21, 4244 20. 0641 19. 0545 18. 2294 GSz ce. <= is oe ee 7. 8887 5. 4080 4, 1438 3. 3536 
iE peeks Aan! Sena A 21. 3062 19, 9131 18. 8828 18. 0430 i) nee aie Se oe ae ees 8 7. 5604 5. 1282 3. 8955 3. 1339 
1 fais Sepia tee art OA St em 21. 1852 19. 7596 18. 7092 17. 8553 WONe see oso bigest sa 7. 2357 4, 8454 3. 6554 2. 9228 
1 Sobep aiptaes ot Wiens Cie 21. 0613 19. 6037 18. 5339 17. 6667 We aes eee A oe 6. 9150 4, 5749 3. 4236 2. 7204 
AT. d= oa eee 20. 9346 19. 4452 18. 3567 17. 4770 Vis fate noe ae See See 6. 5989 4, 3121 3. 2004 2. 5266 
_ hee eae as eee ae 20. 8050 19. 2845 18. 1781 17, 2867 Paes cab. Jou 5 eee eee 6, 2878 4, 0572 2. 9859 2. 3416 
a {een Re 2 eee eS 20. 6710 19. 1185 17. 9938 17. 0906 y (: aS See ese ae 5 5, 9822 3, 8104 2. 7800 2. 1652 
| PEs ee See” ae 20, 5823 18. 9471 17. 8038 16, 8887 (Ost sot saee 2 eee 5. 6827 3. 5721 2. 5830 1. 9974 
QYe 62 Dae ee 20. 3890 18. 7703 17. 6081 16. 6808 WO np eg == Sole gee ae 5. 3896 3.3424 2. 3948 1, 8382 
2) ee, ee ae i 9 eae 20. 2408 18. 5880 17. 4066 16, 4671 Het Spo beats ae ae 5. 1033 3. 1214 2. 2153 1, 6874 
Bos bp inca fetes. SS 20. 0877 18. 4000 17. 1992 16, 2474 (fae See ae ae 4, 8242 2. 9092 2. 0446 1. 5448 
Se oe Se 19. 9296 18, 2064 16. 9859 16. 0218 (0.choeaMe tee eee 4, 5527 2. 7059 1. 8826 1, 4104 
Ober S ar Jo ae eee Bo 19. 7664 18. 0071 16. 7668 15. 7903 S0ue tp2~ 2: Sch eee oe 4. 2891 2. 5115 1. 7290 1. 2839 
Di pea SS a Se oy Oe 19. 5979 17. 8018 16. 5415 15. 5528 Slit et -s-oh ere 4. 0336 2. 3260 1. 5839 1. 1652 
Wied wae nes oe eee ee 19, 4240 17. 5906 16. 3104 15. 3094 B25 Sage > Scat eee 3. 7864 2. 1494 1. 4469 1. 0539 
Wee oot cbt ER 19, 2448 17. 3736 16. 0733 15. 0601 Bosse ees sal te aise 3. 5479 1. 9815 1. 3180 . 9499 
3! Fg ain ee oa a te 19. 0600 17. 1507 15. 8302 14, 8052 Oa. see eweter a ase a eee 3, 3181 1.8224 1. 1969 . 8529 
B0 ee wos PER = 18. 8695 16. 9217 15, 5812 14, 5445 SOtrse2 ot ee eee 3.0971 1. 6717 1. 0834 . 7628 
Oleg tan stu eee 18. 6734 16. 6867 15. 3264 14, 2781 SOue Pt 26 tebe ee 2. 8851 1, 5295 . 9773 . 6792 
yA ee po SE 18. 4715 16. 4457 15. 0657 14. 0064 Rise et ee ee 2. 6822 1. 3954 . 8783 - 6019 
ao See £e TES OER 18. 2638 16. 1988 14. 7995 13, 7293 SSus ort. cane ee ee 2. 4882 1. 2694 . 7863 . 5306 
a ee ae ee a 18. 0501 15. 9459 14, 5275 13. 4471 Qoee ere eee 2, 3033 1.1511 - 7008 - 4651 
ES ees ae. Tener 17. 8306 15. 6872 14. 2502 13. 1600 D0GPs eta c. = eee 2. 1273 1. 0404 - 6218 - 4052 
BOst 8. 17. 6050 15, 4226 13. 9675 12. 8681 Qlesse¢ 25. -c 22h Sane Ree 1, 9601 - 9370 . 5488 . 3507 
a 2 eee 17, 3735 15, 1523 13. 6798 12. 5717 9223 Sha=-2--=p BEE ZES 1. 8016 . 8407 - 4818 . 3012 
Reon nuk ee oe . 17. 1360 14, 8764 13. 3871 12, 2712 Osher 7 oe eae ee 1. 6517 . 7512 . 4204 2565 
D0 Bae ete a a Recent ae 16. 8924 14. 5950 13. 0897 11. 9667 OF oO . Cap eee ee eee 1. 5102 - 6682 . 3644 Pipe 2L00 
AQEE S52 2S. Cees 16. 6429 14. 3083 12. 7878 11. 6586 DOSE Set = caa eee ee = 1. 3770 - 5916 - 3136 . 1808 
CS ee ae an, | eee 16. 3875 14. 0165 12. 4818 11. 3473 0685 s22u~ bit Bere Pe 1, 2516 . 5210 - 2677 - 1493 
AO Ses AE 16. 1260 13. 7196 12. 1718 11. 0329 OUS> tte s_ ue ee ee 1. 1339 - 4562 - 2264 - 1218 
$8tc 2a sa See 15. 8588 13. 4180 11. 8584 10. 7162 O85 -2ea225 35 -p see ee 1. 0234 - 3970 - 1896 - 0979 
CY PS eh ao ee 15. 5857 13. 1119 11. 5416 10. 3972 ee ae on oF ok oe - 9197 . 3431 . 1571 0775 
Shuts. et 3k 15. 3070 12. 8015 11. 2220 10. 0766 LOOD RES aaa oe Aaeeee eee . 8216 2942 - 1285 - 0603 

15. 0227 12. 4872 10. 8999 9. 7548 1Ole Ae ie. ao eee ee 7271 . 2502 - 1037 . 0459 

14. 7330 12, 1692 10. 5757 9. 4321 O22 25 23e ee ae . 6311 . 2104 - 0824 + 0343 

14, 4381 11. 8479 10. 2499 9. 1092 108: B22 320, 2 eae Se . 5199 . 1734 - 0643 - 0249 

14. 1382 11. 5237 9. 9229 8. 7865 UE ae eee AS Spee a m, - 3530 . 1296 . 0476 - 0175 

13. 8333 11. 1969 9. 5952 8. 4646 

13. 5238 10. 8679 9. 2672 8. 1437 

13. 2100 10. 5372 ° 8. 9395 7.8247 

12. 8920 10. 2051 8. 6125 7. 5079 

12. 5703 9. 8723 8. 2868 7. 1939 
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PART IV 
MATHEMATICAL THEORY AND USE OF THE ACTUARIAL TABLES 


It is the purpose of part IV to explain and illustrate 
the use of the actuarial tables in part ITI, and to present 
enough of the underlying mathematical theory to enable 
the reader without actuarial training to grasp the gen- 
eral import of these tables and to understand some of 
their simpler applications. For the convenience of 
such readers, the synopsis of mathematical theory has 
been. placed before the technical explanation of the 
arrangement and use of the tables. 

The section dealing with the mathematical theory 
assumes only a knowledge of elementary algebra, and 
covers only the formulas for net values of the most 
simple types of life annuities, and net premiums for the 
most simple types of life assurance benefits, including 
some annuities and assurances involving two or more 
lives. No consideration is given to the important sub- 
ject of policy values (reserves). 


A. GENERAL MATHEMATICAL THEORY 


Compound interest 


If a sum P is invested at compound interest at the 
rate 7 (that is, 1007 percent) compounded annually, the 
amount accumulated at the end of 1 year is P(i-++7). 
The amount at the end of the second year is P(1+7) 
multiplied again by (1+7): that is, P(1+7)?. In 
general, the amount at the end of n years is P(1-+7)"*. 

The present value, on the basis of compound interest 
at the rate 7, of a sum A due n years hence, is that 
amount which, if available now, would accumulate to 
exactly the sum A in n years by the addition of com- 
pound interest at the rate 7. In other words, it is an 
amount P, such that P(1+7)"=A. Solving for P gives: 


P=A(1+i)"*=Av" 
where the symbol v is used to stand for (1-+7)7}. 


Pure endowment 

A pure endowment on the life of a specified individual 
is an agreement to pay a stipulated sum on a designated 
future date, called the maturity date, provided the 
specified individual is then alive. If each of lJ, indi- 
viduals, all exactly at age x, purchases an n-year pure 
endowment of one unit, the total cost being shared 
equally at the time of issue, payments will be made at 
the end of the n years to l1,,, persons, and the total 
present value of these payments is 0%, If ,H;, 
denotes the net single premium for the pure endow- 


ment: that is, the amount which each of the J, individ- 
uals will have to pay, then, 


z 

Annuities 

An annuity is a series of payments made at equal 
intervals and continuing during the existence of a 
given status. Unless otherwise specified, the payments 
are assumed to be equal in amount. An annuity 
certain is one in which the payments continue for a 
specified period of time, regardless of any other con- 
tingency. <A life annuity is one in which each payment 
is contingent on the continued survival of a designated 
individual, called the annuitant. In a whole life 
annuity, the payments continue during the entire life- 
time of the annuitant. Under a temporary life annuity, 
a Maximum period of time is specified, beyond which 
the payments are not to continue, even though the 
annuitant be alive. The valye or present value of an 
annuity is the sum of the values of all the individual 
payments, each discounted (or, in some cases, accu- 
mulated) at compound interest to a specified date, 
called the valuation date. In the case of a life annuity, 
valuation also implies the assumption that similar 
annuities have been issued to a large number of persons 
all at the same age and subject throughout the duration 
of all the annuities to exactly the rates of mortality of a 
specified life table; and further that the total fund is 
contributed (or shared) equally by all the annuitants 
alive on the valuation date. If the first payment is 
made exactly one payment interval after the valuation 
date, the annuity is called an immediate annuity. If 
the first payment is made at a later date, it is called a 
deferred annuity. If the first payment is made on the 
valuation date, it is called an annuity-due. If the last 
payment is made prior to the valuation date, it is 
called a forborne annuity. A concrete illustration of 
the forborne annuity is provided by the tontine fund, 
to which a group of individuals contribute regularly 
until the end of a specified period of years (or until 
prior death), the accumulated fund being then divided 
equally among the survivors on a designated date. 
Temporary life annuity 

Each payment of a life annuity can be regarded as a 
pure endowment; or, in other words, a life annuity can 
be regarded as the sum of a number of pure endow- 
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ments. Thus, if a,z, denotes the present value of an 
n-year immediate temporary life annuity with pay- 
ments of one unit, then 


Oy =1L,+2b,+3Eet+ i oek Red +,H, 


It follows from formula (1) that 
aay (Wei t+Vlre2 +0 legs + ee +v'lssn) (2) 


This expression is called the net value of the annuity to 
indicate that it is based on interest and mortality only, 
ignoring expenses and business contingencies. 


Commutation columns 

The evaluation of temporary annuities by formula 
(2) for many different terms and ages would involve 
very extensive and laborious computations. Fortu- 
nately, the calculation can be very much simplified 
by employing the ingenious device known as commu- 
tation columns. Since the value of a fraction is not 
changed by multiplying both numerator and denomi- 
nator by the same quantity, formula (2) is transformed 
by multiplying and dividing by »v?. This gives: 


| 
Qz:nj = vl, aia = ot] ye pin hie ofl in) 
z 


Now, if the symbol D, is used to represent v*l,, the 
equation may be written in the form: 


tsa = pp: Derr t+ Desat ya: MO + Dain) 


Finally, if the symbol N, is defined by 
Nz=Dz+- Drait Deyat obs 


it is possible to write: 


- to end of life table, 


_Nati— Neosat 


z 


Azsnj 


This is, in fact, formula III of table P, page 87. Simi- 
larly, formula (1) on page 85 can be written in the form: 


Dive 
LH 

It is clear that if values of D, and N, are tabulated 
for all ages, the net value of a pure endowment or 
temporary life annuity for any age and term can be 
calculated with very little effort. The functions D, and 
N, are members of the class of actuarial functions 
called commutation columns. Although very useful in 
actuarial calculations, commutation columns are mere 
mathematical abstractions—short cuts in computation 
having no real meaning in themselves. 


Other types of annuities 


The expression for the net value of an immediate 
whole life annuity of one per annum is similar to formula 
(2) except that the expression within the parentheses 
is not limited to n terms, but continues to the end of 
the life table. By the same process used in the case 
of the temporary life annuity, this expression reduces 
to the formula: 


N41 


= 7 
The net value of an n-year temporary life annuity of 
one per annum deferred m years is given by: 


5 
a (OP imi TO teem 8 | EO Emin) 
xz 


Expressed in terms of commutation symbols, this 
becomes: 








2 Not m+1~ 4V¥a+mt+n41__ 18 cee No+m41 ~~ £¥a+m+n+1 __ 
m Ay n|= EF a 
2 z z+m 
m Liz + min 


This is reasonable, since an m-year pure endowment of 
amount dz4mz to an individual aged z at the time of 
issue, would enable the purchaser to use the proceeds 
at age z+m to buy an n-year immediate temporary 
life annuity of one per annum commencing at that age. 
Therefore, an m-year pure endowment of amount @24m:7 
can provide benefits identical with those provided by 
the deferred annuity represented by ,»l@rm. Adapta- 
tion to the case of a deferred whole life annuity gives 
the analogous formula: 

il Az4-m 


Table P provides a reference list of formulas in terms 
of commutation symbols for the present values of the 
more common types of annuities. In all the formulas 
in the table, it is assumed that the payments are of | 
one unit each, and are made at intervals of 1 year. In 
connection with the formulas in this table, it will be 
noted that the value of an annuity-due (of one per 
annum) may be obtained by adding unity to the value 
of the corresponding immediate annuity in which the 
temporary period (if any) has been reduced by 1 year. 
Thus, in the case of whole life annuities, 


a,=1+a, 
while in the case of temporary life annuities, 
Qraj= 1+ Gz:aaz 


The principles underlying the choice of symbols to 
represent the different annuity values are explained on 
pages 90 and 92. 
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TABLE P.—REFERENCE List oF FORMULAS FOR PRESENT VALUE OF SINGLE Lirn ANNUITIES 


Reference 


number DESCRIPTION OF ANNUITY 





I | Immediate whole life annuity__._._...-..-.__.--___- f SP SAE Sea ROA 
TT fasvy Oe Hie ATi Oy -Cilee 2 fe ge ere tet Sake ct a oe ce 
III | Immediate temporary life annuity for term of n years_.-____________-- 
IV | Temporary life annuity-due for term of n years. ___-_------ Se ks Oe 
V-)- Whole life annuity: delorred.sn years: .-=. -5- 4-8. 2 esc 
VI | Temporary life annuity for term of n ae deferred m years_-__--_-_-- 


VII | Forborne life annuity for term of n years_.._-..-._-_----.------------- 


Age at time of first 





ge at time of last 


A 
payment (if annui- Symbol and formula! for value at age z 








payment tant does not die 
~ previously) 

a al WS Seger eek, eee NOHO: Se. ste 6 see ant 
pe PR Bl ee None: 22252" eas a= pi=l+a, 
rs DS ee Ae, yeas TLS. oe eee ae 0,.5)= BAS Neto! 
Teh ae Mahia Gh seta Die see mln ee eee eae |e apne tase 
Cas © eee ee Nenad 4 2. ste mlasemet 
2 a a ieee SE r+m-+n...------------ ja, » em Neem 
Ee Pe a RE Oa iS AD Ee Ae Se nthe =r 








1 On the basis of annual payments of one per annum. 


Life assurances 

A whole life assurance is an agreement to pay a speci- 
fied sum upon the death of a designated individual, 
called the insured, regardless of when such death may 
occur. In aterm or temporary assurance, the payment is 
made only if the death occurs within a specified period. 
In the case of a deferred assurance, payment is made 
only if the death occurs after the expiration of a speci- 
fied period. An endowment assurance is an agreement to 
pay a specified sum either upon the death of the in- 
sured, if the death occurs within a stipulated period, 
or at the end of such period, if the insured is then alive. 
From a strictly mathematical point of view, an endow- 
ment assurance may be regarded as the combination 
of a term assurance and a pure endowment. 

If J, persons all exactly at age + purchase temporary 
life assurances of one unit for a period of n years, and 
if it be assumed that claims are paid on the birthday 
next succeeding the date of death, the payments made 
at the end of the first year would total d,, and their 
present value would be vd,. Similarly, the present value 
of the payments made at the end of the second year 
would be v*d,,,, and so on up to the end of the nth year, 
when payments would be made having a present value 
of v"dzsn-1- Thenetsingle premium for each assurance 
(denoted by A}.q) is therefore given by: 


Abn =p Cds t0'deattdeat +++ +0%dsin) 
Upon multiplying and dividing by »,, this becomes: 
Al. a= I, (vd, +o dias +. ; +o "do n—1) 


y using C, to denote »™*!d,, this can be written: 


z: Lap (Ct Crit - > +Cx4n-1) 


Finally, after introducing the symbol MM, defined by: 
M,=C,+ Cry tCrpet VES 


the formula becomes: 


- to end of life table, 


t:n|\— 


1 M,— Main 
D 


z 


By a similar process, it is easily found that, for a 
whole life assurance, 


M, 
A;= D. 
while, for a deferred life assurance, 
nA = Ee Asin 


The expression for the net annual premium for a 
whole life assurance (denoted by P,) can be obtained 
by observing that the annual premiums constitute a 
whole life annuity-due. Therefore, P, a,=A,; whence, 
solving for P,, 

A, M,N. M, 

Rtas Dae Eee 





P= 


In the case of a limited payment whole life assurance, 
where the number of annual premiums (net premium 
denoted by »P-) is limited to a maximum of m years, 
the equation to be solved is »Pzaz:m=Az, which gives: 


yee Ae 


meer a ae NN 


Formulas for net annual premiums for other types of 
assurance contracts are similarly obtained. 

Table Q provides a reference list of formulas in terms 
of commutation symbols for single and annual net 
premiums for the more common forms of life insurance 
benefits. In all the formulas in the table, it is assumed 
that the sum insured is one unit, and is payable, in case 
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TABLE Q.—REFERENCE List oF FoRMULAS FOR SINGLE AND ANNUAL NET PREMIUMS! FoR INSURANCE BENEFITS 





Reference 


number DESCRIPTION OF INSURANCE BENEFIT 


Tr)" Whole;lifeassnrance =< sse5 sae area are ane oe arene ae teee ae 
11 m-payment “lie assntancteu, so ee ces sw dase eee rae eee eee 


TIE | n-yearsterm ‘assurance -~ .- 3 2ba so toonce case aee ao ae eae aoe ak ee eee eee 


IV | m=payment? v-year term assUrance...-.-=.22--.22. Shee eA eee 


‘V>|--year pure endowment. 2202 2222285 Seat coeen Ss en ae eee eee 


VI |. 7-year endowment assurance! 2 ~~ ise nsecemeseedee noe ee snes banana ese =e 


VII | m-payment® n-year endowment assurance___-..-----------.-------------- 


VITI'| ‘Whole life. assarance deferred)m. years: ae ae oe ene eee 


Symbol and formula for single 


Symbol and formula for annual 








premium premium ? 
M: Mz 
Betseeeate encase As= 7) --------- 22-22-22 ---- P=, 
Mz 
peneesanoe: suena None... ---.-.-----------------| mP2= yy 
Le M.z—Mr+n 1 M,—Mzin 
Pe taker oe ee, Dein Eee ee Oe tee Nate 
awe M:z—Mrin 
ee Meee Soe None-.--.--------------------- mPa Nz—Nztim 
x Din 1 Drtn 
~---------------- aHis oF As; »|=—7 ~------------| Ps. al™ Ne—Nova 
A —_ Mz~ Maint Darin P. Fp Me Meta t Date 
ae ss Sa ee De: o-----| 2 2n NaN 
She: OE re Non6 5. .2-5-- thee an tee Weg Pee ee 
See makes e Nz—Nztm 
M,z ; x 
w----2----------- ml Ac= ee es emer Premium'= “2 





1 On the basis of a sum insured of one unit payable on the contract anniversary 
next succeeding the date of death. 

2 Premiums assumed payable throughout the duration of the contract unless other- 
wise specified in column 2. 


of death, on the anniversary of the insurance contract 
next following the date of death. It is also assumed, in 
the case of annual premiums, that they are payable in 
advance: that is, the first premium is due at the time 
the contract is made; and the last premium is due, in 
the case of endowments, 1 year before the maturity 
date. The principles underlying the choice of sym- 
bols to represent the premiums for different types of 
assurances are explained on pages 90 and 92. 

The actual practice of life insurance companies today 
is to pay the sum insured immediately upon receipt of 
proofs of death, and not to wait until the next contract 
anniversary. Nevertheless, it is customary to calcu- 
late net premiums for life insurance on the assumption 
stated in the preceding paragraph, and to include the 
adjustment for immediate payment of claims in the ad- 
dition made to the net premium to provide for expenses 
and contingencies. If, however, it should be desired to 
include this adjustment in the net premium, this can be 
done approximately (on the assumption that dates of 
death are, on the average, evenly spaced over the con- 
tract year) by multiplying the net premium obtained 
from the formula by (1-+7)?-*, where 7 denotes the rate 
of interest and k& represents the average period of time 
(expressed as a fraction of a year) required to obtain 
complete proofs of death. As just pointed out, net 
premiums obtained by these formulas do not include 
any allowance for expenses or contingencies, and there- 
fore are not comparable with the premiums actually 
charged by life insurance companies. This is par- 
ticularly true of “participating” policies, under which a 
refund, or so-called ‘‘dividend,” is returned to the pol- 
icyholder out of each year’s premium. 


Joint life annuities 


A joint life annuity is one under which the payments 
continue so long as two or more designated persons are 


3 This implies that payments by the insured continue until m payments have been 
made or until death if earlier. 

‘ There is no accepted symbol for the annual premium. The formula given assumes 
that premium payments begin immediately. 


allalive. For example, a joint life annuity on the lives 
of three persons continues only so long as all three are 
alive; it terminates as soon as any one of them dies. 
Suppose there are I,J, distinct pairs of individuals, each 
pair consisting of one person at exactly age z and another 
person exactly age y, and that an n-year joint pure en- 
dowment of one unit is issued on each pair of lives. 
Such a contract provides for payment of the amount 
specified only in case both members of the pair are alive 
at the end of the n-year period. This will be true in 
1+ nlyin cases out of the total 1,1, pairs of lives. There- 
fore, the net single premium (denoted by ,f,,) for the 
joint pure endowment is given by: 


J ie i alla : (3) 


As in the case of single life annuities,! a joint life 
annuity can be regarded as the sum of a number of 
joint pure endowments. Thus, if @,,.,, denotes the net 
value of an n-year temporary joint life annuity on two 
lives aged x and y, 


Oxy m= 1Ley tel ey+ e)iai's +E ey 


Therefore, substitution of formula (8) gives: 
dey =yy Clery tO lesalyset k es +0"l i nbysn) (4) 
zvy 


Likewise, in the case of a temporary joint life annuity 
on three lives, 


Cry2in| =] ry (psbystleri t+ Vlerbysralero+ ee". ee 
alyl2 
Ol z+ nby4nlz+n) 


A similar expression can be written for any number of 
lives. 


1 See p. 86. 
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It is explained. later * that when joint life annuities 
are calculated on the basis of a mortality table which 
follows Makeham’s law, any group of ages on which a 
joint life annuity is based can be replaced by a group 
of equal ages. In other words, if /a joint life annuity 
is based on m lives aged 2, y, z, ... (m), an age w 
can readily be found, such that 
* (m)m| 


Anyz one (m) 1 = Cwww ote 


Therefore, it is sufficient, in such a case, to consider 
the formulas for joint life annuities when the ages are 
equal. When the two ages z and y are equal, formula 
(4) reduces to: 


Agrn =a (Leys)? +07 (Le42)?+0* (Ln13)?-+- pi fours a 
0" (Len) a 


By multiplying and dividing by v”, writing D,, for v*(l,)’= 
Daley and taking Veg Din Dassoret Daeteat > ++ to 
the end of the life table, it is easily shown that 


Neve 


ae z+n+1:2+n+1 
Q, 2:7 yr 


zz 


In the particular case of a joint whole life annuity, 


this reduces to 

N. r+1:2+1 

Cpe Sa ans 
zz 


while, for a joint pure endowment, 


D,; 
eat +N 20 
n | Ope ‘ 


- De 
and, for a deferred joint whole life annuity, 


IN epeet sie vee E. 
—~ni2r Ozin:ctn 


n|Coe= 
© 


Similar expressions hold for three or more lives, taking 


Dies= D1 Dies te, and so on. 
Reversionary annuities and last survivor annuities 


A reversionary annuity (or survivorship annuity) “‘to 
(x) after (y)”’ is an annuity to commence on the death 
of (y) and to continue thereafter so long as () is alive.’ 
If (x) predeceases (y), no payments at all are made. 
If ay denotes the net value of a reversionary annuity 
of one per annum “‘to (zx) after (y),” it is obvious that 


Qy|z=Az— Ary (5) 


For, the value a, provides an annuity during the entire 
lifetime of (x), and the deduction of a,, eliminates the 
value of those payments made while (y) also is alive. 
Therefore, the remainder is the present value of only 
those payments which are made during the lifetime of 
(x) after the death of (y). 


2 See p. 94. 
3 The notation (x) denotes ‘‘a specified individual] at age z.’’ 


By similar reasoning, it is easily seen that 


Ayz\4— Ae — Uzyz 
and 


Qe,ry= Izy — Azyz 


where @,z,, denotes the net value of an annuity of one 
per annum commencing at the death of either (y) or 
(z) (whichever occurs first), and continuing thereafter 
during the entire lifetime of (x); and a,,, denotes an 
annuity of one per annum commencing at the death of 
(z) and continuing thereafter only so long as (x) and 
(y) are both alive. 

A last survivor (or joint and survivor) annuity to (x) 
and (y) is one which begins now and continues so long 
as either (a) or (y) or both are alive. If az denotes 
the present value of a last survivor annuity of one per 
annum on the lives of (#) and (y), it is clear that 


dey Ay +t Ayiz= 0, +0,—Uz, 


The last expression was obtained from the second by 
substituting formula (5) for a,;z. Similarly, in the case 
of three lives, 


Oxyz— Aye Cy \2— Vy \22— Ae + ge Oy icy ing Uys Arys 


The reasoning which leads to the second member of 
this equation is as follows. If to a last survivor annuity 
on the lives of (y) and (2) is added a reversionary 
annuity to (a) after (y), the sum provides for making 
payments so long as (#) or (y) or (2) (or any combina- 
tion of the three) is alive. However, it provides for 
duplicate payments under one particular set of condi- 
tions: namely, when (y) is dead and both (a) and (z) are 
alive. Hence, the subtraction of a reversionary annuity 
to (x) and (2) after (y) is exactly what is needed to 
eliminate the duplicate payments. 

Formulas for more complicated benefits can be 
similarly obtained. For example, in the case of formulas 
VI, XXIII, and XXIV of table R (p. 91), the steps 
would be as follows: 


Formula VI: 
Og z= Are + Or y2= Gre Ayz— Iryz 
Formula XXIII: 
Ayz 2 Vy — Dy p22 = Uz — Vy — Qze+ Axyz 
Formula XXIV: 


Ozzy = Azyz — 4, =A + ly Ory — Ong — Dy + Anys 
Relation between annuities and assurances 


There is an important general relationship between 
the net values of annuities and net single premiums for 
assurances, which can be stated as follows. 

If a denotes the net value of an annuity-due of one per 
annum to continue in effect during the existence of a 
given status, and if A denotes the net single premium for 
an assurance providing for payment of one unit on the 
contract anniversary neat following the termination of the 
given status, then 


A=1—da (6) 
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where d denotes the rate of discount corresponding to the 
interest rate assumed. 

The rate of discount may be defined as the annual 
amount of interest per unit of principal when interest is 
payable at the beginning, rather than the end of each 
year. It is given by the relations: 


d=i/(1+i)=w=1—0 


This general proposition can be demonstrated as 
follows. If one unit is invested so as to earn interest 
at the rate 7 per annum, the amount 7 will be received 
at the end of each year. However, if arrangements 
could be made to receive the interest at the beginning 
of each year rather than at the end, the amount received 
each year would be the present value of 7 due 1 year 
hence: that is, w=d. Suppose that one unit is in- 
vested, under the latter arrangement, during the con- 
tinuance of the given status, with the understanding 
that the unit invested will be withdrawn at the end of 
the year in which the given status terminates. Then 
it may be considered that an immediate down payment 
of one unit has purchased two distinct benefits, namely: 

(1) an annuity-due of d per annum during the 
continuance of the given status, and 
(2) the right to receive one unit at the end of the 
year in which the given status terminates. 
It should be clearly understood that the unit originally 
invested does not become available for withdrawal 
until the end of the year in which the status terminates 
because the interest paid in advance at the beginning 
of that year is not fully earned until the end of the year. 
Now the present value of benefit (1) is, by hypothesis, 
da, while that of benefit (2) is A. Since the initial 
payment must be equal in value to the benefits pur- 
chased by it, it follows that 


1=da+A 


Upon transposing, this gives at once the equation (6). 

A simple illustration is the case in which the given 
status is the survival of a specified life (x). In this 
case, formula (6) becomes 


A,;=1—da,=1—d(1+a,) 


Similarly, when the status is the joint existence of two 


lives (x) and (y) 
A,,=1—d(1+a,,) 


If the given status is the survival of (x) during a period 
of n years only, the formula gives: 


A; q=1—dazq=1—d(1+ ag:a=3) 


If the status in question is the survival of any one or 
more of three lives (x), (y), and (2), the relation is: 


Ama 1 —d(1+ agyz) 


Other examples appear among the formulas of table R. 


#See p. 85. 


‘follow definite rules. 
‘fied individual whose age is z. 


As a practical illustration, consider the following 
situation: A certain estate includes a property of value 
P, which yields an annual income J. Under the terms 
of the will, one of the heirs, (x), is to receive the income 
during his lifetime. After the death of (x), another 
heir, (y), if then alive, is to receive the income as long 
as he lives. At the death of the survivor of (x) and (y), 
the title to the property is to pass to a third heir, (2), 
or to the estate of (z) if he is not then alive. The 
problem is to determine the present value of the inter- 
ests of (a), (y), and (z) in the property. 

It is obvious that the value of ()’s interest is Ja,, and 
that the value of (y)’s interest is Ja,,. The value of 
the combined interest of (#) and (y) is I(a,+4a,)=Iaz. 
On the assumption that the income is receivable 
annually at the end of the year, (z) will receive, at the 
end of the year in which the survivor of (x) and (y) dies, 
1 year’s income in addition to the property itself: that 
is, a total value of P+J. Therefore, it follows from 
the general principle stated on page 89 that the present 
value of (z)’s interest is (P+J)[1--d(1+az)], where 
d=i+(1-+7), and 7 represents the ratio J+P. As a 
check on the consistency of these results, the value of 
the combined interest of (x), (y), and (z) can be written 


as 
Tay+(P+D)—I+ am) =P 


since P+J=P(1+1);- (1-+2)d=7, * and Pi=L. _ This 
shows that the present value of the combined interest 
of all three heirs equals the value of. the property, as 
would be expected. 
Formulas for joint life benefits 

Table R provides a reference list of formulas for net 
values of the more common types of joint life benefits 


‘in terms of joint life annuities and joint pure endow- 


ments. In using this table, it may be helpful to realize 
that the symbols used to denote net values of the 
different types of benefits are not merely arbitrary but 
The symbol (#) denotes a speci- 
The italic “‘a”’ indicates _ 
the present value of an immediate annuity; the Roman 
“a”? of an annuity-due; and the capital “A,” of an 
assurance. The subscripts to the right of these sym- 
bols denote the ages of the lives during whose continued 
existence the annuity is to be paid, or upon whose 
death the assurance is payable. Unless. otherwise 
indicated, the annuity terminates, or the assurance 
becomes payable, upon the occurrence of the first 
death among the group of lives indicated. A subscript 
with an “angle” (~]) placed over it denotes not an age 
but a term certain: that is, a specified period of years 
commencing at the date of the contract. For example, 
the subscript ‘12)” in the symbol 45.73 denotes a 
12-year period starting at the commencement of the 
annuity. The entire symbol represents the present 
value of an immediate annuity of one unit per annum 
to terminate as soon as (35) dies or as soon as (12) 
“dies,’’ whichever occurs first. From this point of 
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TaBLE R.—REFERENCE List oF FORMULAS, IN TERMS OF JOINT WHOLE LirE ANNUITIES AND JOINT PurE ENDOWMENTS, For NET 


VALUES OF THE PRINCIPAL TyPrEs OF ANNUITIES AND ASSURANCE BENEFITS INVOLVING Two or Mors Joint Livzs 




































































sean said, SYMBOL! Description ? Formula for net present value or net single premium 
. JOINT PURE ENDOWMENT 
I Ri evaretnis tensa e + payable after n years if (x), (y), (z),...areall alive_| vlz+nlysnlein...(m)/Lelyle...(m) 
JOINT LIFE IMMEDIATE ANNUITIES 
jms tt ee ial A a 8 is deferred n years, then payable until a death occurs | nEzyz...(m)Gztniytnietn:..(m) 
among the lives (x), (y), (z),-..- 
III (1 Boe | ER eer a eek en payable for n years, or until a death occurs among | Qzyz...<m) — n|@zye...(m) 
the lives x, y, z,..., if earlier. 
LAST SURVIVOR (OR JOINT AND SURVIVOR) IMMEDIATE ANNUITIES 
IV Pepe eee seer payable until both (x) and (y) are dead___-____--- Az+Qy—Azy 
V "el pra Saw ate a) Ree ae payable until (x), (y), and (z) are all dead_________ Az t+Qyt@,—Azy—Aze—Ayst Arye 
vi ep saga eva SE Fe payable until the death of either (z) or the survivor | @2.+4y:—Qzyz 
of (x) and (y). ; 
VII ype t ie ane PRUE ae Se deferred n years, then payable until (x) and (y) are | ,»laz+nlay—nlazy 
both dead. 
VIII Mog ce es Roe deferred n years, then payable until (x), (y), and | alaz+nlaytnlaz— nldey— nl@zz— nl@y2t nl@zye 
(z) are all dead. 
IX De 2 ARR le SP aie deferred n years, then payable until the death of | n|dzztnldye—nlQzyz 
either (z) or the survivor of (%) and (y). 
xX Gy ate Lo 4A. payable for n years, or until both (x) and (y) are | @z:nj+@y:n|— Gay: nl 
dead, if earlier. 
XI Weistnle soo ee oe payable for n years, or until (x), (y), and (2) are all | az:n)+@y:n)/ +42: 2|— zy: n|— ze: n|— Aye: nl t 
dead, if earlier. QSyarw 
XII a ONY ae payable for n years, or until the death of either (z) | @zz:n\+@yz:n|—Ozys: n) 
é or the survivor of (x) and (y), if earlier. 
JOINT LIFE ASSURANCES 
XIII etal tou Sot Pe ise Ay 3 the first death among the lives | 1—d(1+@zyz...(m) 
m)sn(a)y. G2), see 
XIV 3 SN Pe eee see payable upon 3 the first death among the lives | nH eyz...¢mAztn:ytnietn:...(m) 
(x), (y), (2), ---, if this occurs after n years have 
elapsed. 
XV Aieabat ek ete Meet & payable at? the end of n years, or after the first | 1—d(1+@zye...¢m:n—1) 
death among the lives (x), (y), (z),-..., if earlier. 
XVI Ase. Gils 2a Le ey a an the death of the last survivor of (x), | 1—d(1+azy...-Gm) 
y ) z 72% %e 
ON Slam Ai agat fie oj Sess 2 payable at% the death of the survivor of (x) and | ,|Az+nlAy—nlAz, 
(y) if this occurs after n years have elapsed. 
aN LLL ¢ Jo" Abas eae a payable at * the death of the last survivor of (x), (y), | nlAztnlAytnlAs— alAzy— nlAzs— nl Aust 
and (z) if this occurs after n years have elapsed. al Als; 
XIX Azz... (m):n]------- payable at? the end of n years, or at the death of | 1—d(1+@zyz...(m):n-1) 
the last survivor of (2), ay (z), »  «, if earlier. 
REVERSIONARY (OR SURVIVORSHIP) ANNUITIES 
XX 1 a ep one we Fee commencing at* the death of (y) and continuing | a,—<dzy 
thereafter during the life of (x). 
XXI Mydweu asssthlude 2 commencing as soon as either (y) or (z) dies,’ and | a,—Qzy; 
continuing thereafter during the life of (x). 
aed ise G sky ms Oe hee eee ae commencing at? the death of (z) and continuing | dz,—Qzyz 
thereafter so long as (x) and (y) are both alive. 
+ 9 RU Be ot a a a ee commencing at* the death of the survivor of (y) | @,—Gzy—Qzzt+Qzye 
and (z), and continuing thereafter during the life 
of (2). 
» G2 NT, ee e  e  O commencing at? the death of (z) and continuing | a,+a@y—Qzy—Qze—Qys t+ Ary: 


thereafter until both (x) and (y) are dead. 





1 The letter (m) denotes the number of lives involved. 

2 The notations (2), (y), (z) . . . denote specified individuals at ages z, y, 2, ete. ‘ 

3 These formulas assume that all payments are of one unit and are made on contract anniversaries; that annuity payments are made annually at the end of each year 
which falls within the term of the annuity; and that assurance payments are made on the anniversary following death, rather than immediately after death. 
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view, the end of the 12-year period starting from the 
commencement of the annuity is regarded as the 
“death” of (12|). Similarly, A435:5373 denotes the net 
single premium for an assurance of one unit pay- 
able upon the occurrence of the first ‘death’? among 
(35), (53), and (12]). In other words, if either (35) or 
(53) dies within 12 years from the date of the contract, 
the assurance is payable upon the first death; other- 
wise, the payment is made upon the ‘“‘death” of (12)): 
that is, at the end of the 12-year period. This shows 
why the addition of the subscript ‘‘n|’”’ to an assurance 
symbol indicates (unless the symbol is otherwise 
modified at the same time) an endowment assurance 
rather than a temporary assurance. ‘These principles 
are illustrated by formulas III, XIII, and XV of table R. 

The notation “,|’’ preceding an assurance or annuity 
symbol indicates that the benefit in question is deferred 
nm years. For example, 12|A35.33 denotes the net single 
premium for an assurance of one unit payable on the 
occurrence of the first death among two lives now aged 
35 and 58, provided such death occur after the expira- 
tion of a period of 12 years from the date of the contract. 
This notation is illustrated by formulas II and XIV of 
table R. 

A horizontal bar placed over a group of subscripts 
representing ages denotes the last survivor of the 
corresponding group of lives. For example, <Ag5z3%47 
denotes the net single premium for an assurance of one 
unit payable on the death of the last survivor of three 
lives now aged 35, 53, and 67, and ag553-24 denotes the 
net present value of an immediate annuity of one unit 
per annum which terminates either on the death of a 
life now aged 24 or on the death of the survivor of 
two lives now aged 35 and 53, whichever occurs first. 
This notation is illustrated by formulas IV to XII and 
XVI to XIX of table R. 

A vertical line separating into two groups the sub- 
scripts to the right of an annuity symbol indicates that 
the annuity is to commence at the death indicated by 
the subscripts which precede the vertical line, and is 
to terminate at the death indicated by the subscripts 
which follow the vertical line. For example, 03533) 24-67 
denotes the net present value of an annunity of one unit 
per annum to commence on the death of the survivor 
of two lives now aged 35 and 53 and to terminate on 
the death of either of two lives now aged 24 and 67, 
whichever occurs first. Of course, if either of the latter 
two lives should predecease the survivor of the first 
two, no payments would be made under the annuity. 
Similarly, a35.53 (3207 denotes the net present value of an 
annuity of one unit per annum to commence on the 
death of either of two lives now aged 35 and 53, which- 
ever occurs first, and to terminate on the death of the 
survivor of two lives now aged 24 and 67. If the 
survivor of the latter two lives should predecease both 
the first two, no payments would be made. This 
notation is illustrated by formulas XX to XXIV of 
table R. It will be noted that the table does not con- 


tain a formula for last survivor annuities analogous to 
formula II or a formula for last survivor assurances 
analogous. to formula XIV. This is because such 
formulas do not hold. 

The symbol which represents the net single premium 
for a joint pure endowment (formula I of table R) fol- 
lows somewhat different principles. The main part of 
the symbol is a capital ‘“#.’”” The subscript to the left 
of the ““Z”’ denotes a period of years starting from the 
date of the contract, at the end of which (if at all) the- 
endowment is to be paid, while the subscripts following 
the “EH” represent the ages of the various lives who 
must all survive the stated period as the necessary 
condition for payment of the endowment. For ex- 
ample, :2/35.53:37 denotes the net single premium for a 
contract to pay one unit at the end of 12 years if three 
lives now aged 35, 53, and 67 are all alive at that time. 

Formulas for temporary assurances are not given in 
table R. In any given case, the net single premium 
for a temporary assurance is obtained by subtracting 
the corresponding pure endowment premium from the 
corresponding endowment assurance premium. 


B. ARRANGEMENT AND USE OF THE 
ACTUARIAL TABLES 


Elementary values 


In using actuarial functions derived from a life 
table, it is highly desirable to have the various mathe- 
matical relationships between the different functions 
hold as precisely as possible. Since the commutation 
columns, from which most other actuarial functions are 
derived, are based directly on the J, and d, columns, the 
desired mathematical. consistency is most readily ob- 
tained by regarding J, (rather than g,) as the basic 
column of the table and deriving the others from it. 
This has been done in the tables of elementary values 
included with the actuarial tables (tables 14, 25, and 


- 38), with the result that many of the values shown in 


these tables differ very slightly, in the case of white . 
males and white females, from the corresponding fig- 
ures in the life tables of part II (tables 5 and 6). A 
detailed statement concerning these differences is 
given in the appendix ° in connection with the account 
of methods of construction of the actuarial tables. 
The values given in the makehamized mortality table 
for total whites (table 38) naturally differ to a much 
greater extent from the corresponding values in the life 
table previously given (table 4), since the makehamized 
table constitutes a different graduation of the data. 
In all three cases, the tables of elementary ‘values 
included with the actuarial tables give the rate of 
mortality on a unit basis (rather than a “‘per 1,000” 
basis), for convenience in making mathematical calcu- 
lations. The average future lifetime and the functions 


5 Spurgeon, E. F., Life Contingencies, third edition, pp. 267-268, Cambridge 
University Press, London, 1938. 
6 See p. 137. 
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relating to the stationary population are not shown; 
however, two additional functions are given which 
did not appear in the life tables of part II. These are 
the probability of survival p, and the force of mor- 
tality uz. | 

The probability of survival, or survival rate, is the 
complement of the rate of mortality; in algebraic terms, 
Pr=1—Qz. In other words, it is the proportion of 
individuals at a given exact age who survive exactly 
1 year. 

The force of mortality, or instantaneous rate of mor- 
tality, at age x ‘represents the annual rate at which the 
community under review is dying at the moment of 
attaining age «.’’’ Expressed in slightly different 
language, it is ‘“‘the proportion of persons of that age 
who would die in a year, if the intensity of mortality 
remained constant for a year, and if the number of 
persons under observation also remained constant, the 
places of those who die being constantly occupied by 
fresh lives.’’ § In the language of mathematics, yu, is the 
negative of the derivative of /, with respect to 2, 
expressed as a ratio to /, itself. The values of the force 
of mortality are useful in evaluating annuities and other 
benefits involving two or more joint lives, as will be 
explained later. In the case of the makehamized 
table, the radix has been taken as 1,000,000 rather 
than 100,000 in order to retain one more significant 
figure and thus take full advantage of the additional 
smoothness resulting from the Makeham graduation. 


Use of the actuarial tables in calculating single life 
annuity values and net premiums for life insurance 
benefits 

The actuarial tables based on the life tables for white 
males and white females (tables 14 to 35) provide the 
means of calculating all values ordinarily required for 
actuarial purposes, on the basis of the five interest rates 
for which tables are given. The commutation columns 
(tables 15 to 19 and 26 to 30) are purely mathematical 
devices which represent steps in the computation of 
annuity values, net premiums, policy values, and other 
actuarial figures. Their usefulness lies entirely in 
shortening the arithmetic: they are not susceptible of 
any concrete interpretation which is useful in other than 
exceptional cases. In using the tables of commutation 
functions, the reference lists of formulas given in tables 
P and Q (pp. 87 and 88) may be helpful. 

Net values of: immediate whole life annuities and 
net premiums for whole life assurances have been 
calculated, and are given in tables 20 to 24 and 31 to 
35. These are the simplest forms of annuity and 
assurance, respectively, and correspond to the formulas 


1 Australia Census Bureau, Census of the Commonwealth of Australia, 8rd April: 
1911, vol. 1, Statistician’s Report, p. 319, McCarron, Bird and Co,, Melbourne, 1917. 
The definition quoted was written by Sir George Knibbs, Commonwealth Statis- 
tician. 

§ King, George, Institute of Actuaries’ Text Book of the Principles of Interest, Life 
Annuities, and Assurances, and Their Practical Application, Part Il, Life Contin- 
gencies, second edition, p. 24, Charles and Edwin Layton, London, 1902, 

9 See p. 94. 
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appearing in line number I of tables P and Q. For- 
mulas for dealing with varying annuities and assurances, 
and other benefits of a more complicated character, 
will be found in the standard textbooks on actuarial 
theory.”® 

The use of tables 14 to 35 and the application of the 
formulas given in tables P and Q are illustrated by the 
following numerical examples. 

Example 1—Find the present value at 2 percent 
interest of an immediate whole life annuity of $400 per 
annum payable to a white female now aged 63. 

Solution.—As this is an immdeiate whole life annuity, 
it is not necessary to employ commutation columns, 
and the present value per dollar of annual payment can 
be obtained directly from table 31. There it is found 
that the value in question is $11.9366 per dollar of 
annual payment. Multiplying this figure by 400 
gives $4,774.64 as the total present value of the annuity. 

Example 2—Find the present value at 3 percent 
interest to a white male now at age 41 of a deferred 
life annuity of $1,200 per annum, the first payment to 
be made at age 65. 

Solution.—As this is a deferred whole life annuity, 
formula number V in table P is the correct one to use. 
As the first payment is made at age 65, r+-m+1=65, 
while s=41. Therefore the total present value is: 


Nes 
Du 


Table 17 shows that N,;=86,352.4 and Dy=25,725. 
Substituting these values in the above formula gives 
$4,028.10 as the total present value of the deferred 
annuity. 

Example 3.—Find the net annual premium for a 
whole life assurance of $2,500 on a life aged 37 on the 
basis of 1939-1941 mortality of United States white 
males at 2% percent interest. 

Solution.—The net annual premium per dollar of 
insurance is taken directly from table 21, the value 
being $0.02118. Multiplying by 2,500 gives $52.95 
as the total net annual premium. 

Example 4.—Find the net single premium at age 


$1,200 


°43 for a 20-year endowment assurance of $5,000 on 


the basis. of 1939-1941 mortality of United States 
white males at 2 percent interest. 

Solution.— Applying the formula in line number VI 
of table Q gives for the net single premium: 


Myz—Megt+De 
$5,000“ >= ——* 


Reference to table 15 shows that M,3=21,532.60, 
Mo3= 13,805.08, Dy=36,463, and De3= 17,907. Sub- 
stituting these values in the above formula gives 
$3,515 as the total net single premium. 


10 Menge, Walter O., and Glover, James W., An Introduction to the Mathematics of 
Life Insurance, The Macmillan Co., New York, 1935; Mackenzie, M, A., and Shep- 
pard, N. E., An Introduction to the Theory of Life Contingencies, The University of 
Toronto Press, Toronto, 1931; Spurgeon, op. cit. 
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Use of the actuarial tables in evaluating joint life 
annuities 


The calculation of the values of joint life annuities 
is greatly facilitated when it is possible to use a mortality 
table which follows the mathematical formula known as 
Makeham’s law. A Makeham graduation of the life 
table for total whites in the United States in 1939-1941 
has been prepared and appears as_table 38, page 80. 
Tables 36 and 37, and 39 to 42 also contain values 
relating to or derived from this mortality table. The 
life table for total whites was used for this purpose, 
rather than the separate tables for white males and 
white females, because it appeared that joint life values 
based on the total white population would be useful 
for certain purposes, and because serious technical 
difficulties were encountered in attempting to graduate 
by Makeham’s law the separate life tables for males and 
females. On pages 97 to 99, a method is given by 
which the values of joint life annuities based on the 
life tables for the separate sexes can be closely approxi- 
mated. 


The simplification in the calculation of joint life an- 
nuity values resulting from the use of a mortality table 
which follows Makeham’s law arises from the fact that 
it is necessary to tabulate only the values of joint life 
annuities on lives of equal age. This is feasible because 
it is easy to determine from any given set of m ages, 
x, Y, 2, etc., an “equivalent equal age,” w such that a 
joint life annuity on m lives all at age w has the same 
value as a similar joint life annuity on m lives at the 
ages originally given. For example, on the basis of the 
makehamized mortality table included in this volume, it 
is found that a joint life annuity on three lives aged 27, 
38, and 43 is equal in value to a joint life annuity on 
three lives all aged 37.75 years. Tables 39 to 42 give 
the values of immediate whole life annuities for single 
lives, and for two, three, and four joint lives of equal 
age, with interest at 2, 24, 3, and 4 percent. 

The most generally applicable method of arriving at 
the equivalent equal age involves the force of mortality. 
A mortality table which follows Makeham’s law has 


the property that the value of the force of mortality. 


at the equivalent equal age corresponding to a given 
set of ages is exactly the arithmetic average of the 
values of the force of mortality at the given ages. For 
example, in the illustration previously given, suppose 
it is required to find the present value at 214 percent 
interest, on the basis of the makehamized mortality table 
given in this volume, of an immediate joint whole life 
annuity of one per annum on three lives aged 27, 38, 
and 43. Reference to the last column of table 38 shows 
that po7=.00212, uss=.00385, and w43=.00540. Adding 
these three values and dividing by 3 gives p»=.00379, 
where w denotes the equivalent equal age. Since 
M37=.00361 and y:3=.00385, it is clear the w is an age 


11 Also called Makeham’s first modification of Gompertz’s law. 
12 See p, 188. 


between 37 and 38. In order to determine the exact 
fraction, interpolation is used. Thus, 


.00379—.00361 _ 
.00385—.00361 


Therefore, 


75 


so that w=37.75. 


97:38:43 = 137 .75:37 .75:37 «75 


Now, table 40 shows that d37.37.37= 16.2201 and @3g.38.33—= 
15.8127. Interpolation gives: @37.75.37.75:37.75= 16.2201— __ 
.75 (16.2201 —15.8127)=15.9146, which is the desired 
result. 

When there are only two lives, it is more accurate, 
and usually more convenient, to use the principle of 
uniform seniority, as embodied in table 37. For example, 
let it be required to find az;.; at 3 percent interest. 
The difference between the two ages, 35 and 51, is 
16 years. Upon entering table 37 with this difference 
of 16 years, 10.622 years is obtained as the addition 
which must be made to the younger age in order to 
obtain the equivalent equal age. Adding 10.622 to 35 
gives 45.622. Reference to table 41 shows that 


35:51 = G45 .922:45 622 14.2012 — 
622 (14.2012—13.8180) =13.9628 


The other method, using the values of u,, would give 
Hw= 4(.00320+.00986) = .00653, whence w=45.604, and 
35:61 == 45 .604:45.604== 18.9697. The difference in the re- 
sults is due to the fact that linear interpolation between 
the values of yu, is a less accurate means of finding the 
equivalent equal age than the table of uniform seniority. 

It is also possible to deal with four lives by repeated 
applications of the principle of uniform seniority.. For 
example, if the ages of the four lives are 23, 35, 39, and 
57, it is found from table 37 that the equivalent equal 
age corresponding to the two ages 23 and 35 is 30.523, 
while that corresponding to ages 39 and 57 is 51.258. 
Now the difference between 30.523 and 51.258 is 
20.735, and interpolation gives 14.575 as the addition to 
be made to the younger age. Adding this quantity to. 
30.523 gives 45.098 as the equivalent equal age for the 
four lives. The result obtained by averaging the four 
values of yw, is 45.099. The corresponding immediate 
whole life annuity values at 3 percent are 10.9172 and 
10.9169, respectively. With four lives, the averaging 
method is slightly simpler, but of course slightly less 
accurate. 

The application of the uniform seniority principle to 
three lives is inconvenient, and requires special tables 
which have not been included in this volume. Of 
course, in this case, the method based on averaging the 
Lz Values can be used. 

The principle of uniform seniority does not hold for 
reversionary and last survivor annuities. Values of 
such annuities must first be expressed in terms of 
simple joint life annuities, to which the uniform seniority 
principle can then be applied. 


13 Spurgeon, op. cit., pp. 265-266. 
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Evaluation of joint life annuities involving ages under 17 


The makehamized mortality table included in this vol- 
ume follows Makeham’s law only at ages 17 and over. 
Therefore, if one or more lives in the group are at ages 
under 17, neither of the methods described in the pre- 
ceding section gives the correct annuity value. In such 
a case, either of two procedures may be adopted: an 
exact, but laborious method; and a shorter method, 
which is not exact but yields a close approximation. 
In the exact method, the annuity in question is ex- 
pressed as the sum of a temporary annuity and a de- 
ferred annuity. Thus, if the ages are z, y, 2... 
(m), and if A denotes the difference between the age of 
the youngest life and 17, then 


Arzyz + + + (m)=—Azyz-++ (mn) nl@zye 22+ (m) 


Here the temporary annuity Qzyz... (m):% 1s limited to a 
maximum of h payments, and its value is given by: 


Elena se btaans «(+ 


V'leralysrolers oa (m) 
+. ee HMlepalysalera + - + (m)] (7) 


In order to evaluate this expression, it is necessary to 
compute each of the h individual terms within the 
bracket, sum them, and then divide by the product of 
the l, values. The deferred annuity ;|dzye . ~~ «my COn- 
sists of payments commencing at the end of A+1 years, 
and then only if all m lives have survived that period. 
Its value is given by 


yh Les nlyplern « . . (Mm) 
Llelae tovem) 


In evaluating both these expressions, the powers of » 
can be obtained from compound interest tables; and the 
annuity value involved in the last expression can be 
calculated by the method of the preceding section, since 
it involves only ages 17 and over. For convenience, the 
powers of v as far as v" are given in table S for the four 
rates of interest for which joint life annuity values ap- 


Agthyth:eth: +++ (m) (8) 


TaBLE §.—PRESENT VALUE AT COMPOUND INTEREST OF ONE 
Unit Due Arrer t Years, INTEREST AT 2, 2%, 38, aND 4 
PERCENT 


PRESENT VALUE OF ONE vt=(1-+i)-* 





NUMBER OF YEARS () 











2 percent | 2% percent} 3 percent | 4 percent 

(SSS ae ee 0. 980392 0. 975610 0. 970874 0. 961538 
en re ae ee Sis” Pee ye . 961169 . 951814 . 942596 . 924556 
Bees see. PRIA) 2. . 942322 . 928599 . 915142 . 888996 
fa pad a I Sg . 923845 . 905951 . 888487 . 854804 
ee Ls. ee 2 ROOT |e . 905731 . 883854 . 862609 . 821927 
‘id SReMEe Ta ate Ly Pie eee Pee . 887971 . 862297 . 837484 . 790315 
Peed a2 Saou sae eA A . 870560 . 841265 . 813092 . 759918 
ae Oe ey ee . 853490 . 820747 . 789409 . 730690 
GEIS Se WU ae 2 eet 8 . 8386755 . 800728 ', 766417 . 702587 
Bee lS Be ae SES . 820348 . 781198 . 744094 . 675564 
DY cl a Oat ER Pe 5 Oe ee . 804263 . 762145 . 722421 . 649581 
ey oh aes | ET ES te a . 788493 . 748556 . 701380 . 624597 
. 773033 . 725420 . 680951 . 600574 
. 757875 . 107727 . 661118 . 577475 

. 748015 . 690466 . 641862 . 555265 * 
1G eae eet al . 728446 . 673625 . 623167 . 5383908 
Le ES ee ee ee . 714163 . 605016 . 513373 


. 657195 


pear in tables 39 to 42. Values beyond vo” never occur 
in the expressions (7) and (8) since 17 years is the maxi- 
mum duration of the temporary annuity. 

As a numerical illustration, let it be required to find 
the present value at 2 percent interest of an immediate 
joint whole life annuity of one per annum on three joint 
lives aged 5, 10, and 20. Now, the difference between 
the youngest age and 17 is 12 years; therefore, the tem- 
porary annuity will run for 12 years and the deferred 
annuity will have a 12-year deferment period. Table 
T shows the calculation of the temporary annuity. The 
main part of this table, which appears under the cap- 
tion “numerator,” represents the calculation of the 
expression within the square brackets in formula (7). 
The figures in column 6 of the table are the numerical 
values of the successive terms in this expression, the 
figures in columns 2 to 5 being the factors which must 
be multiplied together in order to obtain the value in 
column 6. For example, the sixth line (which corre- 
sponds to the sixth term inside the brackets) shows the 
calculation of the product v®lj,ligl2,. Here, the sub- 
scripts of the ‘’s’”, 11, 16, and 26 have been obtained 
by adding 6 to each of the original ages 5, 10, and 20. 
The values are obtained from table 38. The powers of 
v are taken from table S. The ‘‘total” figure in column 
6 of table T is the numerical value of the entire expres- 
sion within the brackets in formula (7). The line under 
the heading ‘denominator’ shows the calculation of 
the denominator of the fraction outside the brackets, 
and the final figure (10.3078) in column 6 is the value 
of the temporary annuity. 

By formula (8), the deferred annuity is equal to 


0 Lizloolse ¥ 
17:22 :32 
Lslioloo 


TaBLEeE T.—CALCULATION OF PRESENT VALUES OF A 12-YEAR 
IMMEDIATE TEMPORARY JOINT Lire ANNUITY OF ONE PER 
ANNUM ON THREE JOINT Lives AGED 5, 10, AND 20: MAKEHAM- 
1zzED Morrauiry TABLE FoR ToTaAL WHITES IN THE UNITED 
States, 19389-1941, INrpREST aT 2 PERCENT 

















10-22 x 
NUMBER OF PAY- 
i vt Ise love loo+e product of 
MENT (t) columns 
2tod 
(1) (2) (3) (4) (5) (6) 
COMPUTATION. OF NUMERATOR 

(EUS 5 2 ape ae att < 0. 980392 945, 953 941, 473 929, 023 811, 155 
YER RETO E ES At PSE . 961169 944, 909 940, 595 927, 436 792, 276 
Dee cc apk ta ek enone . 942322 943, 967 939, 637 925, 796 773, 805 
Ay gs 38 See ea Es . 923845 948, 098 938, 594 924, 099 755, 705 
De ee, oat ee, ar . 905731 942, 276 937, 464 922, 338 737, 942 
OULU A SO . 887971 941, 473 936, 242 920, 510 720, 482 
veers Pela (5 oki hae 870560 | 940, 595 934, 926 918, 606 703, 247 
0 a OS ss Saha gs . 863490 939, 637 933, 509 916, 621 686, 226 
OQ) ot Bs Shae Sp Ssh ~ 836755 938, 594 932, 055 914, 546 669, 458 
OSes soe ae . 820348 937, 464 930, 561 912, 375 652, 936 
nA RR rt Bs . 804263 936, 242 929, 023 910, 099 636, 651 
eee ee ae eT . 788493 934, 926 927, 436 907, 707 620, 590 

Total of nu- 

DISTAGOTE LI ede. onl tas ede LUIS ae eel ae Lk 8, 560, 473 
COMPUTATION OF DENOMINATOR 
= | 

O Pree steht er 1.000000 | 947,129 942, 276 | 930, 561 | 830, 486 
Quotient: (d5:10:20:i2]) 8,560,473+-830,486 equals__-....---.-.-.------------ 10. 3078 
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The arithmetic can be shortened by observing that the 
numerator of the fraction in this expression is identical 
with the final term within the brackets in the expres- 
sion for the temporary annuity (and therefore with the 
twelfth entry in column 6 of table T), while the de- 
nominator is the same as the denominator of the tem- 
porary annuity. Therefore, the value of the fraction 
is 620,590+830,486, or .747261. Since the annuity 
(17:22:32 Involves no ages under 17, it can be eveluated 
by the method of the preceding section, in which the 
equivalent equal age is obtained by taking the arith- 
metic average Of p47, 22, aNd pe. This gives p»=.00198, 
from which the equal age w is found by interpolation 
to be 25.44. Interpolating in table 39 then gives 
Cwww= 22.2995. It follows that the value of the de- 
ferred annuity is .747261 XX 22.2995 or 16.6635; and 


finally the desired value @5.19.29 is the sum of the values - 


of the temporary annuity and the deferred annuity: 
that is, 10.3078-++-16.6635, which gives 26.9713. 

In the short method, the entire whole life annuity 
is first evaluated by finding an equivalent equal age, 
in much the same way as when no life below age 17 
is involved, and the value is then corrected by means 
of the adjustment factors 7, given in table U. If two 
or four lives are involved, this approximate value may 
be obtained from the table of uniform seniority (table 
37, p. 80) as explained on page 94. If the number of 
lives is other than two or four, the equal age for the 
approximate annuity value is obtained from the values 
of u, as follows: 

First, add h to each of the ages 2, y, 2,... (m), where 
h is the difference between 17 and the youngest age. 
Next, find the equal age w’ for these augmented ages 
by averaging the corresponding values of yu, as explained 
on page 94. Then the equal age for the approximate 
annuity value dyyy. -. (m is w=w'—h. 

This approximate annuity value is then adjusted by 
the formula: 

(7»)™ 


Fy, T;...(m) se + (m) (9) 


Qryz « © + (m) 
approximately. The adjustment factor. r, is defined as 
l-+-\z, Where \, denotes the value which would be ob- 
tained for l, by the Makeham formula. Therefore, r, 
equals unity at ages 17 and above. This method is 
due to George King who has given a full explanation 
of the rationale of the method.* 

Taking as an illustration the same numerical example 
previously used, the addition of 12 years to the original 
ages 5, 10, and 20 gives 17, 22, and 32. The equal age 
corresponding to these three ages is found, just as in 
the evaluation of the deferred annuity in the other 
method, to be 25.44. Subtracting 12 years gives 13.44 
Bering. op. cit., pp. 208-212, King’s warning against using this approximation in 
connection with ages below 15 does not apply to the makehamized table published 


in this volume, since the present table follows Makeham’s law down to a much 
younger age than the mortality table to which King was referring. 





TaBLE U.—ADJUSTMENT Factors FOR EstTIMATING VALUES OF 
Joint Lire ANNuITIES INvoLVING Lives UNDER AGE 17: 
MaxkEHAMIZED MorrTatity TABLE FOR TOTAL WHITES IN THE 
UniTepD States, 1939-1941 





AGE ADJUSTMENT FACTOR 
z Ts 
OR ey a oT UE BAT OS rie OEE Tey 1. 04646 
RK 2 Ee ib CPCS es ee os 1. 00248 
Dye bees PY SDE ae BUREN . 99903 
pe ae Sa Oe Se TR oe Sie ie = cot . 99779 
AUC) RTI ee Ce ie SI ENS 2 SESE ED, Spree 99722 
Bi Un ee ST oe a OS guar seal “Sls gee a ee 99702 
GM EE, PEL aE 2 PT Ee AT | SOE 699 
| Be eke es RES Co Nae es ee EG Te ON 99712 
Shi3 2 F af kT AO ae oe Uh Oe 99737 
SERRE We ear tS Ga Pe he Te 99772 
10.2625. Be Ae SE a EN EP eee ee . 99813 
TP 4 222-8 Se Sok 5, 5 Rae a eg Os See ee eee . 99858 
YOST SET ATES AEE EO RTR ETA LLT Hoe . 99898 
13 ee ee ae as A ee eae . 99932 
14 oes este ENE ee gS RO PRE, Ee epee . 99958 
16. 295 REO cele 1 ee SD ge enon Asner BO . 99979 
16.2.0 NE a OAS ERNE RAE 2 RY, Oe ee eas . 99993 
17 and overs. i282 x < See ue ST BS es sk ee Lees 8 1. 00000 
(T»)™ 

Aryz +++ (m= Anww + + + (m)) ®Pproximately. 


lx ly lz eo 8 (m) 


for the equivalent equal age w. By interpolating in 
table U, 7, is found to be .99943; while interpolation in 
table 39 gives Qywun=26.9030. Formula (9) then 
becomes: 

(rw)? 


Awww 
Ts Tio T20 


5 :10:20= 
which, on substituting the numerical values, gives 
26.9878 as the final result. This compares favorably 
with the value 26.9713 obtained by the exact method, 
and of course involves much less computation. 

Table W presents a comparison of the values of whole 
life annuities on two joint lives computed at 3 percent 
interest for various combinations of ages by both the 
exact and approximate method. This comparison shows 
that, at least in the case of two lives, the approximate 
method always gives sufficiently accurate results for 
most practical purposes. Any increase in the number 
of lives would decrease the value of the annuity, and 
therefore would, in general, reduce further the range of 
error. 

TaBLE W.—ComMPARISON OF WHOLE LirE ANNUITY VALUES ON 

Two Joint Lives, ComputeD By Exact AND APPROXIMATE 

Mertuops:! MaxenamizepD Morrauiry TABLE FOR TOTAL 


WHITES IN THE UNITED States, 1939-1941, INTEREST aT 
3 PERCENT 


AGE OF YOUNGER LIFE 






































AGE OF 
OLDER 0 5 10 15 
LIFE 
Approxi- Approxi- Approxi- Approxi- 
Exact Exact Exact Exact 
method mate method mate method mate method mat 
method method method method 
boda 24; 7040 124. 6076, here vaca A eet ete | Se Ee ee eee eee 
JO see 24.1200) 024: 1556 2b O11 | 2bs088e8 1s 422) ol. oot lee ee ee 
20 tees 22. 6431 | 22.6594 | 23.5756 | 23.5899 | 23.2789 | 23.2824 | 22.8450 22. 8450 
30g ee 20. 5563 | 20.5733 | 21.4683 | 21.4826 | 21.2896 | 21.2931 | 21.0123 21. 0123 
AD got 17. 8300 | 17.8461 | 18.6593 | 18.6732 | 18.5609 | 18. 5644 | 18.3989 18. 3990 
502 =i 55 14, 5809 | 14. 5462 | 15.2258 | 15.2393 | 15.1764 | 15.1796 | 15.0885 15. 0885 
GO sscs— 10. 8820 | 10,8960 | 11.4109 | 11.4241 | 11.3895 | 11.3927 | 11.3447 11. 3446 
(eee ee 7. 2915 7. 3024 7. 6476 7. 6599 7. 6409 6443 7. 6205 7. 6206 














1 For description of these two methods, see text, pp. 95-96. 
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Calculation of net values of reversionary and last 
survivor annuities, and assurances involving two 
or more lives 


Net values of various types of reversionary annuities 
and last survivor annuties and assurances can be 
calculated from joint life annuity values and joint. pure 
endowment values by means of the formulas of table R. 
The symbols used in this table represent the net present 
value of the benefit described in the third column when 
the amount of each individual payment (in the case of 
an annuity) or of the sum insured (in the case of an 
assurance) is unity. When (as is usual) the payments 
are of some other amount, it is only necessary to 


multiply the value for a unit payment by the amount 


of the payment.”® 

It will be noted that most of the assurance formulas 
in table R involve the rate of discount d. Values of d 
corresponding to all the interest rates for which values 
are tabulated in this volume are given in table Y. 


TABLE Y.—VALUES OF THE RATE OF DISCOUNT FOR SELECTED 
Rates or INTEREST 


RATE OF INTEREST RATE OF DISCOUNT 


i d=1-v=iv 
Pe fee a i EE Se eS ee ye eee Se 2 eee Ue 0. 019608 
COLOR earn te see ee tec annie Sic cate (nae cncosupicade othe ese . 024390 
GRUB 22 Se oe se DES Pe Set Se ie See ee oe epee A ee . 029126 
Gian ee eters ett a. ot oe se Sees see. eo Ee sacs foci ese . 033816 
LAE not a ES OE a eS aa Se ae ree ae oe ee - 038462 


It should be carefully noted (as already stated on 
p. 92) that the formula for last survivor annuities 
analogous to formula II of table R, and the formula for 
last survivor assurances analogous to formula XIV, do 
not hold true. It is also important to understand (as 
previously mentioned on p. 92) that the principle of 
uniform seniority does not hold for reversionary or last 
survivor annuities. It is necessary first to express the 
values of such annuities in terms of ordinary joint life 
annuities, and then to evaluate the latter. 

Example 5.—On the basis of the makehamized mor- 
tality table for total whites in the United States in 
1939-1941 and interest at 2! percent, find the net 
annual premium for a whole life last survivor assurance 
of $3,000 on three lives aged 35, 39, and 54, premiums 
being payable throughout the duration of the contract. 

Solution.—Inspection of formula XVI of table R 
shows that the value of a last survivor annuity is first 
required. This, in turn, is given by fomula V. By 
referring to table 40 and employing the methods previ- 
ously described, the values of the various annuities 


6 Strictly speaking, these symbols also imply that all payments are made on anni- 
versaries of the original agreement or contract. In practice, this is often not the case. 
For example, life insurance companies usually pay the sum insured under a life 
assurance immediately on receipt of completed proofs of death, while payments under 
& reversionary annuity are frequently made on anniversaries of the death upon the 
occurrence of which the annuity commenced. It is usual, however, to ignore these 
refinements or (in the case of contracts issued by life insurance companies) to include 
them in the allowance for expenses and contingencies which forms part of the gross 
premium actually charged. 


which enter into the latter formula are found to be as 
follows: 


Ag5= 22.3898 35:39 — 18.2354 
A39= 20.8985 35:54 13.6797 
Qs4= 14.6737 Q39:54= 13.3686 


35:39:54 — 12.5766 


Substituting in formula V_ gives aggaggj=25.2549. 
Table Y shows that d=.024390, and substituting in 
formula XVI gives Ajgga9g7=.35964. Therefore, 





P5395 = Azgaozi—- (1+ 03539353) = 
.35964-+-26.2549=.01370. 


This is the net annual premium per unit insured. 
Multiplying by $3,000 gives $41.10 as the required 
net annual premium. 

Example 6.—Find the present value, on the basis of 
the makehamized United States mortality table at 3 
percent interest, of a reversionary annuity of $1,000 
per annum to a boy now aged 17, to commence as soon 
as his father aged 48 and his uncle aged 42 have both 
died. 

Solution.—This annuity is represented by the symbol 
dgagi7- Formula XXIII of table R shows that the 
present value per unit of payment is @y7—@y7u2—Qy745 


+ 417-4243. Using table 41 and the methods previously 
explained gives 

Qi7 = 25.2243 17:48 15.7524 

Qy7:43= 17.7209 47:49:48 13.7237 
Substituting these values gives  digagjy7=5.4747. 


Finally, multiplying by $1,000 gives $5,474.70 as the 
present value of the reversionary annuity. 


Estimation of joint life annuity values based on the 
separate life tables for white males and white 
females 

It is often desired to take sex into consideration in the 
calculation of joint life annuity values: that is, to assume 
in the computations different rates of mortality for 

males and females. However, in the preparation of . 

the joint life tables in this volume, it was found im- 

practicable to prepare separate tables for males and 

females, because it was not possible, without consider- 
able distortion of the rates of mortality, to make sepa- 
rate Makeham graduations of the life tables for males 
and females, and at the same time preserve the neces- 
sary relationship between the Makeham constants under 
the two tables so as to have the law of uniform seniority 
hold for annuities involving both male and female 
lives. It was desired, therefore, to devise a method of 
approximating the values of joint life annuities based on 
the separate tables which would not be laborious, and 
at the same time would give reasonably accurate results. 

After experimenting with a number of possible 
methods, two were selected as meeting satisfactorily the 
requirements stated. Both these methods consist in 
entering the annuity tables based on the makehamized 
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mortality table for total. whites with appropriately 
adjusted ages. In general, the adjustment takes the 
form of an addition to the age in the case of males and 
a deduction from the age in the case of females. In 
the first method the adjustment is a very simple func- 
tion of the age. In the second method the adjustments 
are more accurately determined, and the closeness of 
the approximation is somewhat improved. 

In the first and more rough method, the addition or 
deduction, as the case may be, is 2 years up to and in- 
cluding age 50, graded down to 0 at age 90. The 
adjusted ages corresponding to ages 51 to 89 are given 
in table Z. In the second and more refined method, 
the single life annuity corresponding to each of the lives 
involved is first obtained from the annuity tables (not 
makehamized) for the separate sexes (tables 20 to 
24 and 31 to 35). The next step is to enter with these 
single life annuity values the-single life annuity column 
based on the makehamized mortality table for total 
whites, and to find the age corresponding to each an- 
nuity value. This is taken as the adjusted age for the 
life in question. The following illustrations will make 
the procedure clear. 


Taste Z.—Apsustep Acts TOBEUSED IN ENTERING J OINT LIFE 
ANNUITY TABLES BASED ON THE MAKEHAMIZED MoRTALITY 
TABLE FOR ToTAL WHITES IN ORDER TO APPROXIMATE VALUES 
BASED ON THE MorTALITY OF THE SEPARATE SEXES: UNITED 
Staves, 1939-1941 








ADJUSTED AGE 





ACTUAL AGE 
Male ‘ Female 

D7 —DOGSE ae re eee ee ee Le ee. ee Add 2 years | Deduct 2 years 
Bl oe eee es tok ee eee eee ere ee ee 52. 95 49.05 
eS eS ee etel = SE ER ee ke NE tine AN 53. 90 50. 10 
63.3. . $ECKe se SELEY e WTAE hee ee 54. 85 51.15 
fa We SOE 5 A DR pate Oyo ey ee 55. 80 52. 20 
Oo AE. AaEiR SLL. Se. A. Lee 56. 75 53.25 
56. eee e: ee Ce Se . ee eee are 57. 70 54. 30 
by fie ys Sa Ry NOE Ts ots SCONE be ad a 58.65 55. 35 
589) pee Sze 2 gerry i torre: sr ee A Fey 59. 60 56. 40 
bi Jl gid SPE Re a ob 1k VTS ES of a teat Fe 60. 55 57. 45 
GOigerousce 43% _ See tote? eke eee teh a Tat ye 43 61. 50 58. 50 
612.27 4-533 Pie. boy BA to. Pree ee 5 62. 45 59. 55 
O2a umes een Pen Sai ah ene oe ae ae ae eee eee 63. 40 60. 60 
O63 Serest tes Se ereeege | ree Frey eee 64. 35 61.65 
(i eS Ae SE et ee he et a ea 65. 30 62. 70 
Obre. Sees fps ee 2 2. terete sit} ites 66. 25 63.75 
G6) sah oe het es aA be Bieter oN 67. 20 64. 80 
iY top ho? peat ERO RORS LTE aA 9 68.15 65. 85 
G82 eee terest See lel eee ert aes 69. 10 66. 90 
Lip meen 28 SF ee ee eta LINE SP Se SEE 70. 05 67. 95 
Ovecet hbase) yh te Sis ecurey fe) Bae Pe | 71. 00 69. 00 
MLE rp eoes ecg h. Syad ee Bs: rh i tee eee geies 71.95 70, 05 
PR alee SEE NG i ce eS: DA ae 72. 90 71. 10 
73 pi sct SEE 2. £5 IS oe ery. Suet s 2 sgh vee 73. 85 72.15 
if Pie SRS 2 RE ph OE 8, ROIS, TEE LY PE os 74. 80 73. 20 
Tian kine teers se gee ant many 75. 75 74. 25 
76 oWeR Leto eee eet Pepe ce teh Me a Poa et 76. 70 75. 30 
BEES EE DOS AE Te ea, GE Teh hh EE 77. 65 76. 85 
18. cet litte abate ee sor lery re 78. 60 77. 40 
(kPa een ewes “ET” RS “7 eee ty 79. 55 78. 45 
80. titcl tee Shera il Bataan) 9 80. 50: 79. 50 
Sl. San posel cabistizee ss volt! dens to Sar. 81. 45 80. 55 
PE pepetter oop eat ile 9 2 era end 5 aes SEES SIS. HS RE 82. 40 81. 60 
$3: .-osesseyesel alae jar bby Ase 83. 35 82. 65 
Oe ac RO a eget a Sees te ae ae 84. 30 83. 70 
S64 eo bovine orl nein pay aye fy] 85. 25 84.75 
Sisco 55. aenebetvente gh Pay | Mags 86. 20 85. 80 
1-1 fet 28, 95 3 SE ae Re AT A A RT Ei 87.15 86. 85 
a je Soul EE Sts Psat s SET Rep eee sh Puy es 88. 10 87. 90 

1 eR Seer te pee oat Saphohe — ph eg ea bnew Pye 89.05 88. 95 
90 andioverss..alsnel fay Aga AOS No change No change 





Example 7.—Find the approximate value of a joint life 
annuity of one per annum on two white male lives at 
ages 40 and 60 on the basis of the 1939-1941 life tables 
with interest at 3 percent. 

Solution —By the rough method, the adjusted ages 
are 42 and 61.50. The difference between these ages is 
19.50 years. Entering the table of uniform seniority 
(table 37) with this value and interpolating gives 
13.5195 years as the necessary addition to the younger 
age. Adding 13.5195 to 42 gives 55.5195 as the equiv- 
alent equal age. Interpolation in table 41 shows the 
value of a joint whole life annuity on two lives aged 
55.5195 to be 10.1242 which is the required approxima- 
tion by the first method. 

By the second method, the values at 3 percent 
interest of single whole life annuities at ages 40 and 60 
are found (table 22) to be 18.4247 and 10.9775. In the 
makehamized mortality table, the single life annuity 
value 18.4247 corresponds (table 41) to age 41.906, 
while the value 10.9775 corresponds to age 61.409. 
These are taken as the adjusted ages. The difference is 
19.503 years, which gives 13.522 years for the addition 
to the younger age. Adding this to 41.906 gives 55.428 
for the equivalent equal age. The value of a,, at this 
age is 10.1594. The true value is 10.1234. In this 
case, it happens that the rough method gives a result 
closer to the true value. 

Example 8.—¥ind the approximate value of a joint 
life annuity of one per annum on a white male life at 
age 53 and two white female lives at ages 27 and 48, on 
the basis of the 1939-1941 life tables for white males 
and white females with interest at 2 percent. 

Solution.—By the rough method, the adjusted ages 
are 54.85, 25, and 46. By averaging the values of y,, 
the equivalent equal age is found to be 47.22, and the 
estimated annuity value is 12.5498. 

As a first step in applying the second method, it is 
found (table 20) that the value of a;3 at 2 percent inter- 
est for white males is 15.1740, while a; and ay at the 
same rate for white females are 28.4115 and 19.3285, 
respectively (table 31). If these are considered as 
single life annuity values under the makehamized 
mortality table with 2 percent interest (table 39), the 
corresponding ages would be 54.68, 24.83, and 46.04. 
Obtaining the values of u, for these ages by interpola- 
tion and averaging them gives 47.13 as the equivalent 
equal age. The resulting annuity value is 12.5905. 

A comparison of exact values with those obtained by 
both methods of approximation just described for cer- 
tain selected combinations of two lives is presented in 
table AA. As previously stated, the more refined age 
adjustment gives results closer to the actual values in 


the majority of instances, although for the case of two 


male lives, the rough age adjustment appears to be 
slightly better. The more refined method has the 
theoretical defect of producing values which are always 
in excess for two male lives and always in defect for two 
female lives. An improvement could no doubt be 
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TaBLE AA.—IMMEDIATE WHOLE LirE ANNUITIES ON Two Joint LivEs oF Sprecirizp SEx ror SELECTED CoMBINATIONS or AGES— 
CoMPARISON OF Exact VALUES BASED ON SEPARATE Lire TABLES FoR WuitE Mates anD Wuitr FEMALES WiTH APPROX- 
IMATE VALUES OBTAINED FRoM THE MAKEHAMIZED MorTALITY TABLEFOR TOTAL WHITES: UNITEDStATEs, 1939-1941, INTEREST 


AT 3 PERCENT! 
































AGE OF YOUNGER LIFE 












































20 30 40 
SEX AND DIFFERENCE IN AGE ws FP wae Poey -. 
Value by Value by Value by Value by Value by Value by 
Exact value | rough age refined age | Exact value rough age refined age | Exact value | rough age refined age 
adjustment | adjustment adjustment | adjustment adjustment | adjustment 
Both male: 
Ua eR Re SER Se oe SER I ee 20. 0183 20. 0628 20. 0764 16. 7529 16. 7667 16. 8031 13. 0087 13. 0177 13. 0805 
BO VGATSi¢ toes oes tse Oe od SEE 10. 7197 10. 7093 10. 7419 7. 1412 7.1731 7. 1439 4. 1470 4. 2153 4. 1528 
Both female: 
BO Wears et Set oo oc ee we cat nants 21. 3511 21. 2182 21. 2864 18. 2946 18. 1513 18, 2119 14. 6611 14, 5549 14. 5667 
ME ORTS oe eran mete ae a a a 11. 9638 11. 8876 11. 9531 7. 9824 7. 9023 7. 9257 4. 5751 4. 5126 4. 5712 
Male and female (male the older): 
UV Odrane Natt twee ee eek eS 20. 4298 20. 3697 20. 4145 17. 1922 17. 1310 17.1751 13. 5055 13. 4166 13. 4872 
BO VOatsess thes ee ees es. Joke . Soae 10. 7860 10. 7481 10. 7846 7. 1829 7. 2093 7. 1804 4, 1836 4, 2448 4, 1810 
AGE OF YOUNGER LIFE 
50 60 70 
SEX AND DIFFERENCE IN AGE 
Value by Value by Value by Value by Value by Value by 
Exact value rough age refined age | Exact value rough age refined age | Exact value rough age refined age 
adjustment | adjustment adjustment | adjustment adjustment | adjustment 
Both male: 
RO Vedrd ete SP Fat eel eh es 9, 2616 9. 2845 9. 3303 5. 8823 5. 9324 5. 9212 3. 2195 3. 2934 8. 2466 
Both female: 
Ti years sete. Soest 2623 5S Ae 10. 6805 10. 5446 10. 5883 6. 7798 6. 6881 6. 7185 3. 6502 3. 6018 3. 6423 
Male and female (male the older): 
SCONCE ee oe Sd 9. 7427 9. 6887 9. 7135 6, 2217 6. 1997 6. 1909 3. 3858 3. 4261 3. 3870 

















1 The method of adjusting ages in the ‘‘rough age adjustment’”’ and the “refined age adjustment’”’ mentioned in the headings of this table is explained in the text, p. 98. 


devised which would overcome this difficulty, but it is 
doubtful whether the point is of enough importance, 
in most practical applications, to justify sacrificing any 
of the simplicity and convenience of the method as 
given. 

The estimation of joint life annuity values based on 
the separate life tables for white males and white females 
is a more complicated process when some of the lives 
involved are under age 17. The “exact method’ 
described on page 95 can always be used, provided the 
l, values in formulas (7) and (8) are taken from the 
separate life tables for males and females, and the age 
adjustment described in this subsection is used only in 
calculating the annuity value @yip-ytn:cth:... im 1D 
formula (8). All the ages involved in this annuity are 
17 or over, and the age adjustment may be made either 
by means of table Z (rough method) or by the more 
refined method just described. 

If it is desired to use the shorter approximate method, 
described on page 96, in which an approximate value of 


the whole life annuity is obtained by finding an equiv- 
alent equal age and then corrected by means of the 
adjustment factors r; given in table U, the equivalent 
equal age must be found by the more refinéd method 
last described, since the age adjustments indicated in 
table Z are not applicable to ages under 17. However, 
even the more refined method of age adjustment fails 
to give a definite value for the adjusted age at age 0 
for males and at ages below 5 or 6 (depending on the 
rate of interest) for females. Here it is necessary to 
calculate the annuity value either by the “exact 
method” described on page 95, or a similar method 
employing in formulas (7) and (8) a small value of h 
sufficient to make all the augmented ages +h, y+h, 
etc., at least 1 for males, and at least 5 or 6 (depending 
on the rate of interest) for females. The annuity value 
in formula (8) can then be evaluated by using the 
“refined”? method of age adjustment to obtain an equal 
age and then applying the 7, factors of table U to adjust 
the approximate annuity value based on this equal age. 
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PART V 
METHOD OF CONSTRUCTION AND GRADUATION OF THE LIFE TABLES 


The entire process of constructing a life table consists 
of three major steps: (1) the preliminary adjustment of 
the population, birth, and death statistics which are to 
be used, in order to remove any errors and biases for 
which corrections are available or can be derived; and 
the approximation of certain detailed distributions of 
the data, needed in the computations but not available 
from the actual tabulations; (2) the calculation, from 
the adjusted data, of the rates of mortality for each 
year of age, which form the basis of the life tables; and 
(3) the computation of the remaining life table values. 
Of these, the first step is by far the most difficult. While 
the second step requires technical skill and the exercise 
of judgment, valuable assistance is provided by the 
large body of literature on the subject and the accumu- 
lated experience of actuarics in the construction of life 
tables. The third step involves little more than the 
routine application of standard formulas. However, in 
making the preliminary adjustment of the data, it is 
necessary to break new ground, as comparatively little 
attention has been given to this subject, and, besides, 
the data of each country and each epoch present their 
own peculiar problems, so that past experience is not a 
satisfactory guide. 

The following description of the methods and proc- 
esses used is divided into three main sections correspond- 
ing to the three major steps in the construction of a 
life table. 


A. PRELIMINARY ADJUSTMENT OF THE 
DATA 


In this section, the description of the various pre- 
liminary adjustments made in the data of births, deaths, 
and populations has been arranged in approximately 
the order in which the various operations were actually 
carried out. This order was adopted in order to avoid 
complicating unnecessarily the explanation of many 
of the steps, but does not correspond to any systematic 
classification of the various adjustments by either the 
purpose of the adjustment or the class of data involved. 
The adjustments made are of four types: (1) those 
intended to correct for incompleteness of reporting, 
(2) those necessitated by incomplete or inaccurate age 
statements, (3) those intended to eliminate roughness 
due to the small volume of data in certain classifications, 
and (4) the estimation of certain figures needed in the 
construction of life tables but not available from actual 
tabulations. Adjustments of the first type were con- 
fined to statistics of births and infant deaths. In the 


latter case, the adjustment of (a) the total infant 
deaths, and (b) the figures for subdivisions of the first 
year of life are separately discussed. The second type 
of adjustment includes the treatment of deaths for 
which age was not reported, and the redistribution of 
Negro populations and deaths at ages 55 to 69. The 
only adjustment of the third type was a redistribution 
by month of age of deaths at ages 1 month to 11 months 
of nonwhite infants other than Negroes. The principal 
adjustment of the fourth type is that made for the 
change in the distribution of population between April 
1, 1940, the date of the census, and July 1, 1940, the 
date on which populations were needed for the purpose 
of life table construction. Also included in this category 
is the estimation of the distribution by single years of 
age of the foreign-born population under age 5, this 
being needed for a special purpose, as explained later.! 


Accuracy of the data 

It has been stated that the life tables in this volume 
are based on the results of the 1940 census of population 
and the tabulations of reported deaths in the conti- 
nental United States for the 3 years 1939-1941. In 
deriving life table values for ages under 5, use was 
made also of the tabulations of reported births for the 
years 1934 to 1941, inclusive, and of deaths under 5 
years of age during those years. If all these data were 
known to be absolutely complete and correct, the con- 
struction of life tables from them would present few 
problems. However, the data are affected by two 
main types of error: (a) incompleteness or under- 
reporting, and (b) misstatement of age in populations 
and deaths, which makes the figures too large at some 
ages and too small at others. As will be explained 
later, some adjustment has been made for errors of 
type (b) through the graduation of the data, and, in 
the case of the Negro data, by a preliminary redistri- 
bution of the numbers in certain age groups for which 
this type of error was believed to be especially marked. 
Except in the case of statistics of births and infant 
deaths (those occurring at ages under 1 year), no 
attempt has been made to adjust for errors of type (a). 

If it should happen that the enumeration of the 
population and the reporting of deaths were both 
deficient by exactly the same percent, the use of the 
unadjusted figures would produce exactly the correct 
mortality rates. However, if the reporting of deaths 
should be more complete than the enumeration of 


1 See p. 119. 
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population, the rates of mortality would be overstated 
by using the reported figures. If, on the contrary, the 
enumeration of population should be more complete 
than the registration of deaths, the mortality rates 
would be understated. Using the unadjusted data 
thus involves the assumption that the reporting of deaths 
and the enumeration of population have the same degree 
of completeness. It would be a remarkable coincidence 
if this were exactly true. It would be even more 
remarkable if it were true, not only in the aggregate 
but within each of the various subdivisions by sex, 
race, and age, for which rates of mortality have been 
calculated. This assumption has been made then, not 
because it is believed to be precisely correct, but 
because specific information regarding the relative com- 
pleteness of death reporting and census enumeration is 
almost entirely lacking. 
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Completeness of birth registration 


It has long been recognized that the census enumer- 
ation of children under 5, and particularly of those 
under 1 year, is markedly deficient. This is illustrated 
by the following figures relating to the 1940 census. 
The total native population enumerated as under 1 
year of age on April 1, 1940, the date of the census, 
is closely ? estimated as 2,019,662. The same popu- 
lation estimated from registered births and deaths 
during the year ending April 1, 1940, is 2,192,557, 
which exceeds the census figure by 172,895. Since it 
is known that birth registration is not entirely complete, 
the deficiency in the census enumeration of children 
under 1 year of age is actually greater than that num- 


1 The only estimation involved is in determining the deduction for foreign-born 
nonwhites which are given only by 5-year age groups and only for the principal non. 
white races. By the most liberal estimate, the number of these is less than 100. 


TaBLE AB.—REGISTERED AND ADJUSTED BrrrHs, 1939-1941, AnD Percent CoMPLETENEssS OF BrrtH ReEGistTRATION, Dec. 1, 1939, 
to Mar. 31, 1940, FOR WHITE AND NONWHITE, BY STATES 






































Percent com- Percent com- 
Registered pleteness,! Adjusted Registered pleteness,! Adjusted 
STATE births, Dec. 1, 1939, births, STATE births, Dec. 1, 1939, births, 
1939-1941 to 1939-1941 1939-1941 to 1939-1941 
Mar. 31, 1940 Mar. 31, 1940 
WHITE 

Alabama 25.320 ast oe Ere ee ee 116, 987 86.6 $95,080'4|| INebraska-.c-- 2 oe oeee eae eee 65, 183 97.0 67, 199 
BT LON eee reno eee ater eee ae 29, 695 93.8 81; 658-1) Nevada <23 saset Se ee =: Se 5, 820 97.5 5, 969 
Ar Kanshs a2 Set. ee 87, 231 79.6 109,687 |}| New Hampshire: =2. 6-22 24, 651 98. 6 25, 001 
CRON teeny et eee ae eee 325, 818 98.1 332, 128 || New Jersey._._-----_---_--- Perse? ea 170, 310 99.0 172, 030 
Colorado. =. 512s. Aa. ah 62, 242 89.8 69,312 |! New: Mexico’ +22: s Besse es oect erase = 42, 192 91.2 46, 263 
Oonnectient}2. BAe sass ee ee 76, 401 99. 4 70, SOS4 INOW OY OD kan os see) a ee ee ee cee 562, 717 99.0 568, 401 
WGI WOlG eae ee ete eee oe ree 11, 655 97.2 115991 || North Caroling... c4eedek - Ag eee 38 165, 34 88.4 187, 043 
District of © columbia t - -k eee nek 22, 038 98. 5 OO S74 NI NOTt Dak Othe ocaste tees eee eee 38, 01 94.6 40, 183 
lM Xeceetc te a sous a eae eee ome 73, 363 91.3 80% 3541/7 Ohi0. 3 eee cee a ee een 331, 037 95.3 347, 363 
eC ygul: oe & ee as Se ee Se 119, 035 83.6 142: 3864l Oklahomans. eco e sss. oe eee 120, 695 87.0 138, 730 
Adahotee. cc 2.2 8 3 Ee 34, 248 95.1 AG, OLSMi OrepOlcoeeese see ome ee sere ee meee 52, 253 97.3 53, 703 
Min ORS sees ete = ee: ete eee 358, 550 97.3 368; 499 {1 Pannsytyamlacs = =A Pheer ate odes ce 471, 585 97.2 485, 170 
indiana.8 28 ot se ee 178, 893 96. 6 185,189 || Rhode Island 22.2... => Py saryspre snp! 32, 109 98.8 32, 499 
TO Wii eh rece eee ee 133, 517 94.7 140° 989 i1|: south Oarolina/s2 4 ae BER ee 68, 192 82.7 82, 457 
Kansag: fa 4 pe Te ee 85, 354 95. 6 80.282 Il -SOUtn DSKOLAL- oor: ses tesete nas poem 33, 982 96. 6 35, 178 
eentucky ieee = te eo ea eae 178, 200 89. 2 19957764). Penmnessept: 2k pee ee te.) pe eee 142, 185 81.4 174, 674 
HUQUISIND Nt pe es eee ee, sere eee ae 90, 537 87.7 LOSN235 il” Dexag 22 ete dale ee eee ere eee ener re 336, 566 89.3 376, 894 
M916 Soot EE en PES oo ge i 46, 148 96. 3 47,921 |) Utalie £27" 4825 St ee Perris 39, 265 97.1 40, 438 
Maryland ote. nee ee eee 78, 610 97.8 805378. V Ornont nee eee ee eee ee 20, 477 97.3 21, 045 
JV GisaChuUsetts <— je oc Net cere = 195, 356 98.9 407 520 at Virginia es ie ele ee ee 125, 357 92.5 135, 521 
MiGBIPAN 2. oe See ib, ae Re 288, 311 97.9 294,496 | Washington .: 2227) 22204 eee 83, 240 98.0 84, 939 
IVE TNTIGSO LE ae Re so ee ere ere. 155, 394 99.3 156, 489 || West, Virginiall, = 20h) ith je 121, 724 86.7 140, 397 
IVIISSISSID OT tie A ee Le 71, 006 93. 8 74809 Hl WISCONSIN. 2 tse See eek eee 164, 322 96.9 169, 579 
IVEISSOUTT oe ooo Oe cae ee eee ee) 172, 456 90. 7 190,139 ||) Woayomting? 9202 52) 18) aL Ee See ESE 15, 157 95.9 15, 805 

Montatingee. =, se eek | Se) re fat 32, 104 98. 0 32, 759 

NONWHITE 2 

82.6 87,177 || Missouri__-- 12, 521 82.7 15, 140 
48.4 8, 862 1, 994 91.1 2, 189 
63. 2 43, 408 980 93.1 1, 053 
96. 5 15, 818 14, 049 98. 7 14, 234 
90. 4 888 1, 565 40.3 3, 883 
Oonnocticdt. 2.2. oo a eee 1, 938 97.9 1, 980 30, 664 96.5 31, 776 
AOI WTO seco hes te ere ee eee ees eee ane 2, 297 98. 6 2, 330 78, 837 81.0 97, 330 
Districtiol Columbia 6 ee 12, 833 96.9 13, 285 1, 272 95. 2 1, 336 
LOTIGS Seed eee ae eee ee eee eee 30, 331 86. 4 35, 105 18, 648 93.7 19, 902 
Goeor tides 2 Ar ee eset A Soe e 78, 035 77.6 100, 561 13, 572 66.9 20, 287 
aL achat ee oy oe sO Cae 21, 076 90.6 23-263 (Oregon Stee we ee ae ee ee ee 779 84.1 926 
EAR Rs cake he oo oe a eee eee ae 6, 544 94.0 6, 962 "|| Pennsylvania.V) tl 3). SLE 28, 842 92.9 31, 046 
MONG 4. - = géec ines. os Moai Be A A 797 90. 1 8850) Rhode dsiandaa2 ae = yay ee ee 746 100.0 746 
ICRUISAS Its eho Sere ee oe eee eee ees 3, 236 92.9 3, 483 || ‘Sotthi@atolinan se ae ies .434_ se 66, 791 71.8 93, 024 
LOSS Rai i) 4 en REP YE PSF Dee 9, 819 87.6 11-200! ‘Southebakotarces: =: see sets eee 2, 271 79.8 , 846 
LOUISIANA. p84. so Ss ue ee 63, 784 S3n7 76-205 WT enness6e = cet ec eee ge 25, 921 75. 1 34, 515 
VAY V ATIC Seen coe ee ene eee 20, 947 94.1 22; 260 ||| “Dexasltt. 23: ceeeeey mere t retest piers 48, 450 68.7 70, 524 
Wassachusetis: ovpchiaaecnsicoet dt ee 2, 922 98.0 2, 082'1\. .Vareinig 5.2520 eens bee ee oe boo eee 46, 994 90. 2 52, 100 
TCHS. Deetee so Rayne omer oe 12, 470 94.0 18; 266 ||| iWashingtonide’ f Ssoe ria a at eit 9) 2, 079 88.7 2, 344 
Minnes0l8 2 soe soe, 2 tS oe 2, 001 97.2 BO59 i West Virginig sesso ee. |e eee ee 6, 297 81.3 7, 745 
AVUISSSSI DT oa eters cen beasts Se oe 88, 102 86. 2 102, 206 1, 949 93. 2 2, 091 
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1 Grove, Robert D., Studies in Completeness of Birth hisid nen Fa, I, Completeness of Birth Registration, United States, Dec. 1, 1989, to Mar. $1, 1940, U. 8. Bureau of 


the Census, Vital Statistics—Special Reports, vol. 17, No. 18, p. 2 


2 The States of Idaho, Maine, Nevada, New Hampshire, Utah, Vermont, and Wyoming, each of which reported less than 500 nonwhite births in the period 1939-1941 


are omitted. 


PRELIMINARY ADJUSTMENT OF DATA 


ber. For this reason birth statistics were relied upon 
in obtaining a population base for the rate of mortality 
in the first year. This raises the question as to how 
completely births are reported. 

Following the 1940 census, there became available 
for the first time reliable information as to the complete- 
ness of birth registration in the United States. This 
information was obtained by preparing special infant 
cards for all infants enumerated in the census who 
were under 4 months of age on April 1, 1940, and by 
matching these cards against copies of the birth cer- 
tificates for all births reported as having occurred 
between December 1, 1939, and April 1, 1940. Copies 
of all death certificates of infants born in this 4-month 
period were also obtained, and matched where possible 
with the birth certificates. Table AB shows, for white 
and nonwhite separately, the number of births reported 
in each State in the 3-year period 1939-1941, the per- 
cent completeness of birth registration as indicated 
by the test just described, and the adjusted number of 
births obtained by dividing the number of registered 
births by the proportion of births registered. In the 
case of the nonwhite, those States in which less than 
500 nonwhite births were reported in the 3-year period 
have been omitted from the table. 

Further tabulations were made for a special sample of 
infant cards, which yield the completeness of birth 
registration by a more detailed racial classification for 
the United States as a whole. This sample did not 
include matching with death records; and, for this 
reason, the results obtained are probably somewhat 
more suitable for use in adjusting birth statistics to be 
employed in the construction of life tables, since those 
infants whose deaths are registered probably constitute 
a biased sample from the standpoint of birth registra- 
tion. Table AC shows, for whites, Negroes, and other 
races separately, the number of births reported in the 
3-year period in the continental United States, the 
percent completeness of registration as obtained from 
the tabulation of the sample, and the adjusted number 
of births obtained by dividing the registered figure by 
the indicated proportion of births registered. 

TaBLE AC.—REGISTERED AND AbDJUSTED Birtus, 1939-1941, 

BY RacrE, AND PERCENT COMPLETENESS OF Birtu REaIs- 


TRATION (ExcLtupinc Marcuep Inrant DreatH REcoRDs), 
Dec. 1, 1939, ro Mar. 31, 1940: Unirep Stares 











Percent ! 
com plete- 


Registered Adjusted 
RACE . ness, Dec. 1, $ 
births | 1939, to Mar.| _Dirths 
31, 1940 
NTS 2 Sp a ee 6, 255, 527 93. 98 6, 656, 232 
OPTOL Ed secbsst en ae LAM 848, 483 81. 87 1, 030, 271 
OED GIT HOGA aren = oto’ 688 aed a mm 40, 404 75. 05 53, 836 





1 Based on tabulation of special sample. 
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Completeness of registration of infant deaths 


It has already been mentioned that all death statistics 
were used without any adjustment for incompleteness of 
reporting, with the exception of infant deaths: that is, 
those occurring under 1 year of age. In the construction 
of all the life tables prepared by the Bureau of the 
Census prior to 1940, even infant deaths were not 
adjusted for underreporting. However, there is evi- 
dence that the proportion of infant deaths not reported 
is sufficiently large to have an appreciable effect on life 
table values, and it appears that the former practice of 
relating fully adjusted birth data to unadjusted infant 
death statistics has resulted in a substantial under- 
statement of the rate of mortaility at age 0. 


The problem of making a proper adjustment for in- 
complete reporting of infant deaths is a difficult one, 
because almost no information is available bearing 
directly on the point, and an indirect method of ap- 
proach must be resorted to. This approach is based on 
an examination of infant mortality rates for sub- 
divisions of the first year of life. Table AD shows, for 
each State included in table AB, the number of deaths 
occurring in the 3-year period 1939-1941 in each of 
seven subdivisions of the first year of life, per 1,000 
adjusted births (table AB) in the same period. With 
the exception of the column pertaining to deaths under 
1 day of age, these figures cannot be regarded as mortal- 
ity rates in the true sense of the word, as the denomi- 
nator used was, in each case, the number of births for the 
year, and not the number of survivors to the beginning 
of the age period indicated. However, this refinement 
would have comparatively little effect on the com- 
parison between States, which is the chief purpose in 
view. 

For convenience in making comparisons, the various 
States appear in table AD in decreasing order of the 
completeness of birth registration. A careful study of 
the table shows that there is a close relationship between 
the completeness of birth registration and the actual 
level of infant mortality in the various States. For 
example, if the 48 States and the District of Columbia 
are ranked also according to the mortality rate among 
white infants 9 to 11 months of age, it is found that of 
the 10 States having the most complete registration, 5 
are also among the 10 having the lowest mortality 
rates. Likewise, among the 10 having least complete 
registration, 4 are also among the 10 having the highest 
mortality rates. This is not surprising, because, 
génerally speaking, those States having the most 
efficient registration are States in which sanitation and 
public health measures have made relatively greater 
progress. 
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Taste AD.—Deratus UNDER 1 Yar Per 1,000 ApsustEep 
Brrtus, BY Age: Eacu Starz, 1939-1941 


AGE AT DEATH 









































STATE Under | 1,489 |} Week} 1 anda} 3tos | 6t08 | 9 toll 
1day | week | month |™o2ths |months | months] months 
WHITE 

Connecticut__........- 12.5 8.1 8.2 3.3 3.1 Tei 1.0 
Minnesota_--.-.-.-.-.- 13.2 7.5 3.3 3.7 2.9 1.8 1.2 
New Jersey -.---------- 11.6 7.6 3.8 3.6 3.5 2.0 1.4 
Massachusetts.-------- 12.3 8.1 3.9 4.2 3.5 22 1.6 
Rhode Island__----.-.. 13.0 7.8 3.5 5.0 3.6 1.9 L.2 
New. Orme eo. roe 12.7 7.9 3.6 4.1 3.8 1.9 1.3 
New Hampshire_-_-_.-- 14.0 9.2 4.1 6.5 4.5 2.4 1.6 
District of Columbia___ 15.2 8.0 7.5 4.2 2.8 Tey 4 jie 
California=: 223.225 -. 13.8 7.3 3.8 4.4 4.4 2.6 1.7 
Montana £2235, 22855. 14.2 7.6 4.5 4.8 4.2 2.1 1.8 
Washington___-.......- 12.4 8.1 3.4 3.8 3.0 1.8 1.0 
Michigan_-_-_-.-.---_--_ 12.2 8.6 4.5 5.0 4.2 2.6 1.7 
Marvlandetsnecene seas 11.8 dad 5.0 5.4 4.8 3.1 2.2 
Nevada-22-. 2.2.23 -e 16.1 8.7 15 5.9 Gag Re 1.8 
Tilinois 12.3 7.6 3.4 3.7 3.0 2.1 1.5 
Oregon.. 11.4 isa 20 3.6 2.8 2.0 1.3 
Vermont-__- 14.4 7.9 5.9 6.1 4.5 2.5 1.8 
Delaware-. 9.1 7.8 3.3 5.2 4.4 3.9 2.8 
Pennsylvania_..._-.... 13.4 8.7 4.7 5.2 4.7 RCS 1.8 
tan sh. SCE seks < 13.8 7.8 3.5 3.2 3.5 1.9 1.3 
Nebraska E Aes, PO ee 12.9 7.4 3. 5 3.8 3.5 1.9 1,2. 
Wisconsin 222i 3S 13.0 vey | 3e7 4.4 3.7 2.0 i) 
indians = 22 _-7 5 4. = 11.0 8.6 4.3 5.0 4.5 2.9 2.0 
South Dakota____.-.-._ 13.9 7.6 3.4 3.8 3.4 1.9 1.0 
RING Mosse ee 13.2 12.4 5.6 7.6 6. 2 3.0 2.4 
Wyoming__-.----.----- 14.0 8.2 3.4 4.1 4.9 2.5 2.3 
12.9 7.3 3.3 4.2 4.0 2.3 1.6 

12.6 8.0 4.5 4.7 4.3 PES 1.9 

14.2 8.1 3.4 5.2 4.3 2.0 1.2 

13.0 7.4 3.7 4.1 3.6 Qe 1.1 

13.7 ee 4.9 5.5 4.5 2.0 1.5 

14.9 8.3 6.6 11.0 14.3 9.9 5.1 

14.5 9.2 5.4 5.6 4.5 3.5 2.5 

14.9 9.1 5.9 6.4 6.0 3.3 2.4 

14.0 hed 4.6 4.8 4.3 3.1 2.2 

17.7 10.9 9.9 14.5 18.4 11.5 6.8 

12.12 Bato 4.8 5.4 4.8 3.0 232 

14.0 8.3 5.1 7.8 7.8 4.3 2.5 

12.8 9.4 6.0 Re 8.8 6.0 4.5 

10.2 10.7 6.9 teil 5.9 3.9 2.8 

North Carolina_-_---.-- 12.6 8.4 5.3 6.2 5.9 3.7 2.4 
Louisidnasite i825 13.0 Tel 5.0 6.0 4.9 2.9 1.9 
Oklahomia-22-2c es... 12.5 7.8 5.0 5.3 4.3 Pw l 2.3 
West Virginia__._...._- 11.4 9.1 6.1 7.5 6.8 3.9 Dui 
Alabama le. sa25 22 222 13.5 8.6 5.3 6.3 4.8 3.0 2.4 
Cedreini sets Stet 3 11.6 9.0 4.9 5.5 4.4 2.9 2.3 
South Carolina__--.--- 12.5 9.3 5.0 6.5 5.8 3.4 2.4 
Tenneésséé-.7-s 24. 2be 10.3 7.5 5.2 6.1 5.1 3.6 2.5 
Arkansas -28 28.024. 9.2 6.6 4.2 4.7 4.4 3.2 2.5 

NONWHITE 3 

Rhode Island___---.--- 21.4 6.7 5.4 8.0 8.0 5.4 6.7 
New Jersey._---------- 19.0 14.4 6.3 9.6 9.3 5.7 3.9 
Delaware. _____.------- 15.5 15.5 6.0 13.7 13.3 8.6 TAT 
Massachusetts _ 16.4 10.4 8.7 6.0 5.7 8.0 4.0 
Connecticut. -- 172 13.6 7.1 5.6 5.1 5.6 2.0 
Minnesota_..__-------- 15.5 6.8 8.3 9.7 9.7 10.7 11.2 
District of Columbia___ 19.5 13.1 12.8 10.5 9.6 5.0 2.5 
Caliigmian 2 2. 11.6 8.3 5.1 6.7 6.8 4.9 2.2 
New. york:2ul 2) fh0s_ 17.8 Lt 3 4.8 7.9 6.6 3.7 2.2 
North Dakota_-_-____-- 13.5 12.0 15.0 15.7 18.0 9.7 9.0 
Maryland___......-.--- 15.7 12.9 7.6 12.2 12.7 10.9 8.0 
Indianae. 204. 2 13.5 11.8 9.0 8.2 8.6 5.5 3.4 
Michigan ss.2 5222. 2/283 15.4 10.6 6.1 4,2 7.2 4.1 3:2 
| See Lee ee et 16.8 10.7 (Pes 7.8 7.9 5.4 3.0 
Wisconsin)... 2.2222 13.4 14,3 6.7 10.5 14.8 12.9 he 
Nebraska_----.-------- 18.0 16.1 6.6 9.5 16.1 4.7 4.7 
Kansas 54h 2.32: 13.5 10.3 8.3 9.2 10.6 4.9 4.6 
Pennsylvania___..____- 19.1 10.7 6.2 8.1 8.8 5.7 33 
Montanagsossi 222 2 10.1 12.3 8.2 23.8 2353 18.3 11.0 
TU sols ee ween oe ee 14.8 10, 4 4.3 5.2 6.8 3.3 2.8 
Colorado ak = 22-2 tke 16.9 10.1 3.4 11.3 4.5 9.0 2.3 
Wirsinig®e =. e 14.7 13.9 10. 2 12,1 12.6 8.6 5.5 
JOW8_..222- 19.2 9.0 4.5 9.0 10.2 7.9 4.5 
Washington. 14.5 10.2 7.3 15.8 12.4 11.9 10.2 
Kentucky__- We7 17.6 10.8 11.5 10.9 7.9 5.3 
Wiorida ee 14.7 14.7 10.7 9.2 7.7 5.8 3.8 
Mississippi--._-._---.-- 11.1 9.2 6.4 8.2 8.5 5.4 3.9 
Oregon] (2Lb2- 2 28 19.4 10.8 10.8 13.0 15.1 15.1 5.4 
iouisianal, 7) 20-1 = = 14.5 a7, 12.4 10.8 10.1 5.9 3.9 
Missouri: 22:11 32 15.4 9.4 10.0 10. 2 9.8 6.5 4.8 
Alabama. .<: +... 2.2.2: 15, 2 11.8 7.8 9.3 8.7 6.0 3.6 
West Virginia_._._..__- 15.2 13.8 9.3 10.7 10.6 ‘pak 4.0 
North Carolina_-.__.__- 12.5 10.2 8.1 10.5 10.2 6.5 4.2 
South Dakota__-__.._-- 6.0 1152 9.8 15.1 13.7 1307 12.6 
Georgia 12.4 11.3 8.3 8.8 7.8 5.0 2.9 
Tennessee 11.9 10.6 6.4 8.8 8.6 6.2 4.5 
South Carolina 10.8 11.8 8.1 9.3 10.9 6.9 4.0 
(2) | eS See ie 11.1 10.7 8.7 8.1 7.9 4.6 3.1 
Oklahoma 8.4 10.5 7.8 8.3 8.0 5.3 4.3 
Arkansas_ 5.6 5.0 4.1 5.6 6.2 4,2 3.1 
Arizona Tee 9.0 12.5 16.1 20.1 15.8 13.2 
New Mexico 13.1 tt 8.0 12.4 16.0 13.4 9.5 


1 See footnote 2 to table AB, p. 102. 


UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 


However, if the comparison is made with the mor- 
tality rates for infants under 1 day old, instead of those 
aged 9 to 11 months, just the opposite tendency is 
observed, the lower mortality rates being recorded, in 
general, in the States with less complete registration of 
births. For example, among the 10 States having the 
least complete registration of white births, 5 were also 
among the lowest 10 when ranked according to the 
mortality rate for white infants under 1 day old. It 
might be expected that mortality rates for infants in 
the first day of life would fail to show the close relation- 
ship to the completeness of birth registration which 
was observed in the case of the rates for infants 9 to 11° 
months old, because a large proportion of deaths occur- 
ring immediately after birth are due, at least in part, to 
mechanical causes connected with the process of child- 
birth. The great improvement in infant mortality in 
recent years has, in fact, affected the frequency of 
neonatal deaths to a much less degree than that of 
deaths occurring later in infancy. 

It is not, however, to be expected that the death 
rate in very early infancy would be totally unaffected 
by varying conditions in the environment. Still less 
can it be thought that the normal relationship is actu- 
ally reversed,? the lower mortality rates occurring 
where conditions are less favorable. It is necessary, 
therefore, to look for some source of error in the mor- 
tality rates for the first day of life as shown in table 
AD. Inasmuch as these rates were obtained from 
births corrected for incomplete registration, but with- 
out any corresponding adjustment in the death statis- 
tics, the most natural inference is that deaths occurring 
in early infancy are affected by an incompleteness of 
reporting having, in general, the same geographical 
incidence as in the case of births. 

The relationships which led to this conclusion are 
brought out more clearly in table AE, which shows the 
results of arranging the States in the order of the 
percent completeness of birth registration and then 
combining them into five groups (three groups in the 
case of nonwhites) in such a way that the total number 
of reported deaths under 1 year of age is approximately 
the same for each group used. In the case of the data 
for white lives, the States of Arizona, New Mexico, 
and Texas have been omitted, because in these States 
the mortality rates for white infants in the.latter part 
of the first year of life are so much higher than those 
for other States that the general relationship would be 
obscured by their inclusion. This condition is believed 
to be due to the presence, in the white population of 
these States, of a large number of Mexican agricultural 
workers in low income groups, among whom the rate of 
infant mortality is extremely high. Except for the 
omission of these 3 States from group 4, the spacing 
in table AD indicates the particular States included in 


3 There are certain factors tending to cause fewer deaths in the first day of life when 
the general infant death rate is high. For example, there are probably fewer instru- 
mental deliveries in areas of high mortality. However, the effect of such factors 
is believed to be small. 


each group. In making the calculations for nonwhites, 
the 7 States having less than 500 nonwhite births in 
the 3-year period, which were omitted from tables AB 
and AD, were again omitted here. Upon examining 
the part of table AE which shows data for the white 
population, it is observed that the percent completeness 
of birth registration decreases rather slowly in the first 
three groups and then falls at an accelerating pace as 
groups 4 and 5 are reached. The States in group 5 
(where registration is least complete) contain only 
18 percent of the adjusted white births in all five 
groups but contain 45 percent of the assumed unregis- 
tered (adjusted less registered) births. Above the age 
of 1 week, the death rates based on adjusted births 
rise consistently from group 1 to group 5, but in the 
case of deaths in the first day of life, the rates begin 
to decrease with group 4, and group 5 actually shows 
the lowest death rate of the five groups. In the age 
period 1 day to 1 week, a less marked but similar 
tendency is observed. The behavior of the rates for 
these two youngest age periods strongly suggests that 
the decline which appears in groups 4 and 5 may be 
spurious, and attributable, as already intimated, to 
incomplete reporting of deaths occurring in early 
infancy in these States. Among the nonwhite, the 
tendency toward lower apparent death rates in those 
States having less complete registration of births is 
more marked, and persists throughout the entire first 
year of life. 


TaBLE AEK.—Deratus UNDER 1 Yrar Per 1,000 AnsustTEep 
BirtTHS, BY AGE AND Race, 1939-1941, ron Groups oF STATES 
ARRANGED ACCORDING TO THE COMPLETENESS OF BIRTH 
REGISTRATION 


WHITE ! 


NONWHITE 2 











State group 3 State group # 








} 2 3 4 5 ne 2 3 
Percent of Aw deaths under 1 year for 
FILOTOUNDSSe ee ees ts a 18.1] 19.6) 18.4] 22.8] 21.1] 31.3] 36.4) 32.3 
Spe cutipictenieel of birth registra- 
Eos ns Pee ee eee ak es ee et eee ee 99.0} 97.7| 96.8) 92.8) 85.0) 92.7) 83.3) 71.0 
Deaths pen 1,000 adjusted births: 
day mp Ore Siew 4 Kee be See a 12.6) 12.7] 12.9} 12.8] 11.8] 15.8] 13.3] 10.6 
1 ae "ti 1 His eel tees pes Berit 7.9| 7.8] 8.4) 8.4] 8.2) 12.4) 10.6} 10.4 
i week togemonth!. eo!" 3-2: te28 7 2 3.7; 3.9) 4.2) 5.0) 5.2) 7.8) 8.6) 7.8 
1 anid/2 months. J135...3i21__22.0 4.0) 4.4) 4.9) 5.5) 6.0) 9.2) 9.7] 8.7 
a te months 2 pee eee eS Ss 3.3) 3.9) 4.4) 4.9) 6.2) 9.3) 9.4) 8.9 
6140 Simonths:iiJ!3ii. Zao) st 2.0) 2.4] 2.5) 3.0) 3.3) 6.4] 6.0) 5.8 
OtOrtL months 2st See ee es 1.3}. 1.6) 1.7) 2.1) 2.4) 4.2) 3.9) 3.9 





1 The States of Arizona, New iting and Texas were omitted from the computa- 
tions for white lives. See text, p. 
2 Those States reporting less than $00 births of ogee in 1939-1941 were omitted 
from the computations. See footnote to table AB, 
- open numbers indicate less complete registration, = shown in the second line 
of the table. 


In summary, it may be stated that the preceding 
analysis appears to show: (1) that there is substantial 
underreporting of infant deaths, (2) that this under- 
reporting tends, in general, to be greater in those 
States in which underreporting of births is greater, and 
(3) that it is relatively greater in the case of deaths 
occurring in the first week of life than for those which 
occur later. However, it is not sufficient, for the pur- 
pose of life table construction merely to know that such 
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a condition exists. It is necessary also to make some 
assumption as to the magnitude of the underreporting. 
As no information was available from which this could 
be estimated directly, an effort was made to estimate 
it indirectly by assuming the percent of nonreporting 
of infant deaths to be some fixed proportion or multiple, 
State by State, of the percent of nonreporting of births 
and adjusting the State death rates in accordance with 
that assumption, and then examining the death rates 
based on various assumed proportions or multiples to 
see which produced results most nearly in accordance 
with expectation. It was considered that, when ade- 
quately adjusted, the State death rates in each age 
period should show a consistent tendency to increase 
with decreasing completeness of birth registration, since, 
in general, the States having more complete registra- 
tion are also those with better sanitation and public 
health facilities. 

Such calculations were made for the first three age 
periods employed in table AD, which together com- 
prise the first month of life. Since the individual State 
figures show minor fluctuations which make it difficult 
to observe the general tendency, these calculations were 
made for the same groups of States which were used in 
table AE. Three different sets of calculations were 
made, based on the assumption that the percent ad- 
justment required for incomplete reporting of deaths 
in each age period was (a) 50 percent, (b) 100 percent, 
and (c) 150 percent of the corresponding percent ad- 
justment required for births in the same State. The 
results of the calculations are shown in table AF. 

In the case of white infant deaths under 1 day, 
adjustment in accordance with assumption (a) still 
leaves group 5 with a lower death rate than group 4. 
Assumption (b) produces a death rate in group 5 which 
is slightly higher than that in group 4, but the difference 
is much less than might reasonably be expected in view 
of the substantial. difference in the completeness of 
birth registration in the two groups. In the case of 
the nonwhite, even assumption (c) fails to produce 
increasing death rates, although it tends in that direc- 
tion, indicating that a more drastic adjustment would 
do so. The implication of these observations that 
deaths occurring in the first day of life may be less 
completely registered than births is less startling than . 
it may at first appear, if one considers that there is 
probably a substantial number of cases of very early 
death, especially in rural areas and among the more 
underprivileged classes, in which neither the birth nor 
the death is registered. This group would of course 
constitute a much larger- percent of the total infant 
deaths than of the total births. It is also possible that 
there may be a tendency, in some States, to report such 
cases as stillbirths. 

In the case of white deaths at ages 1 day to 1 week, 
assumption (a) gives death rates which increase, but 
not by a sufficient amount, while the rates resulting 
from assumption (b) appear reasonable. For the non- 
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white, assumption (c) at least seems to be called for. 
The deaths of white infants aged 1 week to 1 month 
yield increasing rates even without adjustment, and it 
is somewhat difficult to judge which assumption pro- 
duces the most plausible rates. However, one would 
expect these deaths also to be somewhat less completely 
reported than those occurring after the first year of 
life, and to require some adjustment. 

The age distribution of deaths of white infants in the 
period 1939-1941 was 31 percent under 1 day, 20 
percent from 1 day to 1 week, and 49 percent from 1 
week to 1 year. As indicated in the foregoing dis- 
cussion, it may be assumed for illustrative purposes on 
the basis of table AF that the percent adjustment re- 
quired for incomplete reporting of infant deaths was 
related as follows to the corresponding percent adjust- 
ment for births: 


Number of times 
the percent adjust- 
ment for births 


Age at death 


Binder! d- day: ott esgni@ il alit ts Joaaie ei 8 A 1% 
Iedayuio lsweek 79s. e605 5) ee ee 1 
LWeek, tO 1 Wea sho S28 oo 5 il ae ie A ee ee 


This gives for the average percent adjustment for 
incomplete reporting of white infant deaths 
.31X1.5+.20 1+.49X 0.5, or approximately 91 percent* 
of the corresponding percent adjustment for white 
births. Since reporting of white births was found to 
be about 94 percent complete (corresponding to an 


TaBLE AF.—Deratus Unprer 1 Monts Per 1,000 ApsustrEep 
Birtus, By AGE AND Racs, 1939-1941, on Various AssuMP- 
TIONS AS TO THE COMPLETENESS OF DEATH REGISTRATION, 
FoR Groups OF STATES ARRANGED ACCORDING TO THE CoM- 
PLETENESS OF BIRTH REGISTRATION 








WHITE ! NONWHITE 2 





State group 3 State group 3 


























1 2 3 4 5 1 2 3 
Percent completeness of birth regis- 
TLAUIOIT= Bete ok he ae ee 99. 0} 97.7} 96.8} 92.8] 85.0) 92.7} 83.3) 71.0 
Deaths under 1 day: 
AN ACIUStOG 22 =bee ee Sine 3 oe 12.6] 12.7) 12.9) 12.8} 11.8} 15.8] 13.3) 10.6 
Adjusted 4 according to: 
ASotm Deion: (A)en = 40 ee 12.7} 12.8] 13.1) 18.3) 12.8) 16.4] 14.7] 12.7 
‘Assumption ;(b)}f.:..22 0 * 12. 7) 12.9] 13.3) 13.8) 13.9) 17.1] 16.0) 14.9 
‘Assumption (@)225 9 2 12.8} 18.1} 18.5] 14.3} 14.9) 17.7] 17.3] 16.6 
Deaths after 1 day to 1 week: 
Unsditisted «.9+- een ee 7.9| 7.8) 8.4) 8.4) 8.2) 12.4! 10.6] 10.4 
Adjusted ¢ according to: 
FASSODIDLION! (8) 2 ncn cate nae ee 9), 49! 8.6) (8.8 8.0 12.9) 1127) 12.6 
Assumption (b)La lyse. 7.9! 8.0} 8.7} 9.1) 9.6} 13.4] 12.8] 14.7 
Assumption) =. -2-5_-2-..- 8.0} 8.1; 8.8} 9.4} 10.3) 13.9] 13.9] 16.4 
Deaths after 1 week to 1 month: 
WMnAdiisied =~ eassase2_- ee 3.7; 3.9] 4.2! 5.0) 6.2) 7.8} 8.6) 7.8 
Adjusted 4 according to: 
ASSO Dt10n (8) 22. cee en ae 3.7} 3.9} 4.3) 62] 5.6) 8.2) 9.4) 9.4 
Assumption (b) sc.) fete oa 3.8] 4.0) 4.4] 5.4) 6.1) 8.5! 10.3} 11.1 
PASSING DLIGT(@) = 5. saan saene 3.8} 4.0) 4.4) 5.7] 6.5) 8.8) 11.2) 12.3 




















1 The States of Arizona, New Mexico, and Texas were omitted from the computa- 
tions for white lives. See text, p. 104. 

2 Those States reporting less than 500 births of nonwhites in 1939-1941 were omitted 
from the computations. See footnotes to table AB, p. 102. 

3 Higher numbers indicate less complete registration of births. 

4 Assumptions (a), (b), and (ce) suppose that the percent adjustment needed to 
correct for incompleteness of reporting of deaths in each State in the indicated age 
poe is, respectively, 50, 100, and 150 percent of that required for births in the same 

tate. 


4 Strictly speaking, the proportions of infant deaths occurring in the three age 
periods used in this calculation should be based on total infant deaths (after adjust- 
ment for underreporting). Allowance for this factor would slightly increase the re- 
sulting average. 
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adjustment of 6.4 percent for incomplete reporting, 
see table AC), this would imply that white infant 
deaths were about 94.5 percent completely reported. 

Similarly, the age distribution of nonwhite infant 
deaths was 22 percent under 1 day, 18 percent from 1 
day to 1 week, 13 percent from 1 week to 1 month, 
and 47 percent from 1 month to 1 year; and the re- 
quired percent adjustment for incomplete reporting of 
deaths of nonwhite infants may be assumed to be 
related as follows to the corresponding percent adjust- 
ment for births: 


Number of times 
the percent adjust- 
ment for births 


Age at death 
Un ders :dpy 5 at Soe ee) ee 2 


Lday.to 1 peeks tee. tae nena eg ame 1% 
T WEEK *LO.L MON UMS sees eee = tees ae ee ee, 1 
“month totl “year fie Fe ee es eee ¥ 


This would give for the average percent adjustment for 
incomplete reporting of nonwhite infant . deaths 
22 X 2+ .18 X 1.5+ .13 X 1 + .47 X 0.5, or approxi- 
mately 107.5 percent ‘* of the corresponding percent 
adjustment for nonwhite births. Since reporting of 
nonwhite births was found in 1940 to be about 82 per- 
cent complete, this would mean that on the assumptions 
made deaths of nonwhite infants were slightly under 
81 percent complete. These assumptions are, of 
course, rough, and such a calculation can be no more 
than suggestive; however, it does indicate that, in the 
absence of accurate information on the completeness 
of registration of infant deaths, it is not unreasonable 
to assume that for the first year of life taken as a whole 
the percent completeness of registration of white deaths 
is the same as that of white births. This assumption is 
probably as accurate as could be expected with the 
meager information available, and leads to some sim- 
plification in the numerical computation. Accordingly, 
it was adopted in the preparation of the life tables in 
this volume. As a matter of convenience, it was used 
for nonwhites as well as whites, although a somewhat 
larger correction for nonwhites might be justified. 

It should be pointed out that although this assump- 
tion is considered appropriate for the data of the 
United States as a whole, this does not imply that it 
could properly be employed for separate States, areas, 
or regions. It is probable that the relationship be- 
tween the completeness of registration of births and 
that of infant deaths varies widely in different localities. 
It is likely, for example, that in highly urban areas 
where registration is a well established practice, regis- 
tration of infant deaths is more complete than birth 
registration. On the contrary, there are indications 
that the reverse is true in rural areas. Such an indica- 
tion is found, for example, in the comparison of infant 
mortality rates by population groups classified accord- 
ing to size. ® Although these rates tend, in general, to 


5 See, for example, Forrest E. Linder and Robert D. Grove, Vital Statistics Rates 
inthe United States, 1900-1940, table 28, p. 578, Government Printing Office, Washing- 
ton, D. C., 1943. 
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increase steadily with diminishing population size, the 
rates for rural areas are usually somewhat lower than 
those for the smallest urban places.6 It is doubtful 
if this can be wholly explained on the basis of faulty 
allocation by residence, since the rates are based not on 
census populations but on births, which should be 
affected by errors in allocation in the same direction 
as infant deaths. : 


Method of adjustment of infant data 


Inasmuch as the statistics of births and infant deaths 
were assumed to be equally complete, mortality rates 
at age 0 were obtained directly from the reported figures. 
However, as previously stated, the populations at ages 
1 to 4 used in determining the number exposed to risk 
at those ages were not obtained from the census, but 
were calculated from birth and death statistics. To the 
extent that they entered into the calculation of popu- 
lations at these subsequent ages, the statistics of births 
and infant deaths required some adjustment. The 
method followed was to compute, from reported figures 
only, the number of survivors to the exact age of 1 year 
from each year’s births, and then to increase this num- 
ber of survivors by the desired percentage before 
extending the calculations to higher ages. The method 
of determining the adjustment factors to be applied to 
the number of survivors at age 1 will now be described. 

On first consideration, it might appear that the 
percents of completeness of birth registration obtained 
from the birth registration study could be used as 
divisors to obtain the corrected number of survivors. 
However, such a procedure would not be consistent 
with the assumptions being made in connection with 
ages 5 and above. At these ages it is not assumed that 
the census figures and the registered deaths are 100 
percent complete, but rather that both have the same 
percent of incompleteness. Since it is not considered 
that deaths at ages 1 to 4 are reported any more com- 
pletely than those at ages 5 and above, the populations 
to be used in rate computations at ages 1 to 4 should not 
be corrected to a higher degree of completeness than the 
census populations at ages 5 and over, if a consistent 
series of mortality rates is to be produced. 

In order to determine the proper adjustment factors, 
a calculation was made, by two independent methods, 
of the survivors to exact age 1 out of the births corre- 
sponding to the 1940 census population at each single 
year of age from 1 to 9, inclusive. For example, the 
native population at age 5 (that is, between the fifth 
and sixth birthdays) on the census date, April 1, 1940, 
are survivors of babies born in the year April 1, 1934, 
to April 1, 1935. The survivors to exact age 1 of this 
group of births were estimated (a) by subtracting from 
the reported births of that period the reported infant 
deaths occurring among this group of lives and (b) by 
adding to the native population aged 5 on April 1, 
‘6 The suggestion has sometimes been made that this may be a genuine phenomenon. 


See, for example, Herbert J. Sommers, Infant Mortality in Rural and Urban Areas, 
Public Health Reports, vol. 57, No. 40, p. 1498, October 1942. 
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1940, as enumerated in the census, the reported deaths 
among this group of lives after age 1, but before April 
1, 1940. Similar calculations were made for the groups 
at each of the other ages under 10 in the 1940 census. 
Table AG shows the results, which are given separately 
for the three racial groups: whites, Negroes, and other 
races. It will be observed that the ratio of estimate 
(a) to estimate (b) falls sharply from birth to age 3, 
but from age 3 to age 9 merely fluctuates without show- 
ing any consistent trend. It shows, however, a marked 
tendency to be low at even ages and high at odd ages. 
This suggests that the fluctuation may be principally 
due to preference for certain ages in the census and 
that the ratio might be very nearly constant except for 
this disturbance. At the very young ages, where the 
ratio is particularly high, the census enumeration is 
known to be markedly deficient. 


TaBLE AG.—COMPARISON OF SURVIVORS TO AGE 1 as EstTI- 
MATED BY Two Meruops: Unitep Sratss, 1930-1939 


SURVIVORS TO FIRST BIRTHDAY 



































ree RN ia 
pril 1 
TIME PERIOD IN WHICH ’ ; Method (b) | 
BIRTHS OCCURRED Mee sq acon @) (based on ( BO) 
(APR. 1 TO MAR. 31) A 1940 census , 
pleted registered aioe 
years births and on d creic0n 
deaths) and regis- 
tered deaths) 
WHITE 
1989-19402 oe eee on 0 11, 924, 622 21,777, 738 1. 083 
TOSSHINSG. Mesa Se hares 1 1, 907, 032 1, 820, 840 1. 047 
JOST =1038 oe owe seen can 2 1, 859, 609 1, 932, 336 . 962 
193631087, oie ote bee 3 1, 776, 542 1, 862, 403 . 954 
TSP -tOU! aco ae cone eee 4 1, 797, 748 1, 892, 182 . 950 
1934-1035... =. 33s 3 5 1, 807, 799 1, 894, 413 . 954 
19083-10943 55 =. 2527S ee 6 1, 722, 081 1, 808, 031 . 952 
9032-1085" Meee eee soe 7 1, 784, 366 1, 862, 620 , 958 
T9SI—-LOB2Q 2 esis ties se ifsc 8 1, 862, 495 1, 964, 620 . 948 
TBO s10Gle ewer ee ee oe, 9 1, 911, 381 1, 974, 105 . 968 
TBS0=1 091 2 Gere nonce wate 3-9 12, 662, 412 18, 258, 347 - 9551 
NEGRO” 
Se to): (aay oe aS 0 1 255, 798 2 229, 795 1.113 
T9388=1939i532 E12 3. 1 247, 842 230, 601 1.075 
TRUS Hed 11s 1. Se asp ees 2 2438, 215 267, 545 . 909 
T9S6A1G37 A Seat Se 3 230, 240 263, 205 875 
1980-19002 2ebasecse oc usses 4 233, 585 272, 955 856 
1034-1935 f4 fe SR? 5 5 236, 128 266, 885 885 
AEE Ra bo 2 ee ee et eg ie 6 224, 318 270, 927 828 
1932-1933. slit lee. 7 229, 476 265, 838 . 863 
TOS 110820 9 oe cee 8 227, 439 272, 604 . 834 
03021930 2.0. S240 24 fSS 9 225, 908 256, 179 . 882 
T930+19038 7.2 Sh LETTS eh 3-9 1, 607, 094 1, 868, 593 . 8601 
OTHER RACES 
980104072. 2. SS 0 112, 137 212,129 1.001 
103871930) - e450 25-- 2 = 1 11, 882 11, 576 1. 026 
OS7e-1936.. =e LLL ASS cE 2 11, 315 18, 511 . 837 
1936-1937. <= 22. Saae--s-- 3 10, 474 13, 345 :785 
19085=1996. Shieh sshc: 2 ee 10, 609 13, 866 . 765 
EADS ha! ae 5 10, 799 18, 335 . 810 
#033=19341054 20 25S 6 10, 214 12, 983 . 787 
1032-1 O08. ne one eee s—— 7 10, 571 12, 805 . 826 
MO31S1982_ 22233222 1 soe 8 10, 743 13, 103 . 820 
TODO 1G tes oe ee Bae an 9 10, 980 12, 332 . 890 
1930-1037 3_. eans 2 =~ 55 ae= 3-9 74, 390 91, 769 - 8106 








1 Survivors to Apr. 1, 1940. 
2 1940 census population under 1 year of age. 

An average ratio was therefore obtained for each 
racial group based on the totals of estimates (a) and 
(b) for the entire age group 3 to 9 in 1940. These 
average ratios (also shown in table AG) were then used 


| as divisors, in the construction of the life tables, to 
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inflate the number of each group of survivors to age 1, 
as calculated from births and deaths, to the general 
level of completeness of the census. The populations 
at age 1, 2, 3, and 4 used in the actual life table calcula- 
tions were derived from age 1 survivors adjusted in 
this manner. 

In this method of adjustment it is implicitly assumed 
that the completeness of birth registration, relative to 
that of enumeration in the census, did not improve 
during the decade 1930 to 1940. Similar calculations 
were also made on the assumption of a progressive im- 
provement in birth registration during the decade, 
adjusting the reported births of earlier years up to the 
level of completeness of 1940. This produced a series 
of ratios (of survivors calculated by the two methods) 
decreasing with increasing age, which would imply that 
the enumeration in the 1940 census at ages under 10 
became less complete with advancing age. This seems 
absurd; but, on the other hand, it appears unlikely that 
there was no improvement during the decade in the 
completeness of birth registration. As the number of 
deaths entering into the calculation is small in relation to 
the total survivors, the completeness of death regis- 
tration is not an important factor. In view of these 
inconsistencies in the data, it seemed expedient to adopt 
the simplest course and assume, for this purpose, no 
change during the decade in the completeness of birth 
registration. 


Adjustment for incomplete reporting of infant deaths 
by subdivisions of the first year of life 


Statistics of infant deaths for subdivisions of the 
first year of life were used in computing life table values 
for such subdivisions, as will be explained later.’ It 
has already been mentioned that neither births nor 
infant deaths were corrected for underreporting in 
obtaining mortality rates for the first year of life as a 
whole, the assumption being made that reported statis- 
tics of births and of deaths under 1 year of age are 
equally complete. Since births were assumed to be 
deficient in the proportions indicated in table AC, this 
is equivalent to the assumption that total infant deaths 
are deficient in the same proportions. However, in 
dealing with subdivisions of the first year, consideration 
must be given to any age variation within the year in 
the assumed completeness of death reporting. It has 
already been stated that the evidence indicates a pro- 
gressive improvement with increasing age from birth 
up to the first birthday. In order to give effect to this 
condition, the admittedly rough assumption was made 
that the percent addition which must be made to the 
reported deaths at any specific age during the first 
year of life in order to correct for underregistration is 
directly proportional to the time interval remaining up 
to the first birthday. It can only be said for this 
assumption that it gives plausible results, and, in the 
absence of any real information as to the specific age 


T See p. 133. 
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incidence of nonreporting of infant deaths, it seems as 
reasonable as any other assumption which might be 
made. Naturally, the resulting life table values for 
subdivisions of the first year cannot be considered as 
reliable as those for integral ages, but it is believed 
that they serve a useful purpose in indicating the 
general trend of mortality and survival in this im- 
portant period of life; and, in any case, these values 
are not an essential part of the life table. The values 
for integral ages were computed quite independently 
of the assumption just stated, the supplementary values 
for the first year being then inserted at a later stage. 
In carrying out the numerical work under this as- 
sumption as to nonreporting of infant deaths, the re- 
maining portion of the first year of life was taken, for. 
each of the subdivisions in which infant deaths are 
tabulated, as the interval of time between the middle 
of such subdivision and the end of the year of age. 
The length of the entire year was taken as 365% days, 
this being the average length of the three calendar years 
(1939-1941) covered by the experience. For this 
purpose, 1 month was regarded as being exactly one- 
twelfth of a year or 304 days. Table AH shows, on 
these assumptions, the number of days remaining in 
the year after the middle of each subdivision of the first 
year of life. The assumption that the percent additions 
required in the various age periods are proportional to 
these numbers implies that the actual numbers of deaths 
assumed to be unreported will be proportional to the 
products obtained by multiplying the time intervals 
indicated in table AH by the numbers of deaths actu- 
ally reported in the corresponding age periods. ‘These 
products were obtained separately by sex and for whites, 
Negroes, and other races; and in proportion to them the 
total number of deaths assumed: unreported for the 
entire first year of life was distributed by age, in each 
of the six classifications. These total numbers, in 
turn, were obtained by dividing the total deaths re- 
ported for the year by the proportion assumed to be 


Taste AH.—AssuMED NUMBER OF Days REMAINING IN THE 
First Year or Lire Fotunowine tHe MIppLe or Hacu or 
THE AcE Prriops INDICATED 


Number of 


days remain- 
AGE PERIOD ing in year 
| after middle 
of period 
Under-t'dayerers= 22 Shee ee ah UT ae a ea 2 oA eee ee 36456 
OS Fig eee ee ae ee eee eee eee 36356 
2 OR YS area he Meee ee Se et eee is SSS See wet een eee 36256 
Sto 6: days ee esr ewes oye ee ek ee ee eee 36034 
DT week. 22) Jet Ae Bie, Ae eR A ERA SANE A Cee Ses 35456 
Diweelks.. 22000 Cres Boe Se es Se ae ee eee 34756 
Oo weeks tor l Mmonthie sae.) soos ee eek ARE est eee ee ae 3391148 
‘Bmonin A eset eee ee ee eee he ee Bee Fa 31924 
Ah 4 Ca9 0% 0 eet CAG EIR RN A A eS he ees SS Be Aan, te Sell Dues 28926 
SO MONT hse eee eee. che etek we: Bee ee ee oe ee eel ae oe 25876 
A TNONGHS 62, epee ee a See ek ee ee ee ee eee 22814 
Sb months 24222 Meee 2 Pee ee a ae eee ie 19786 
Gistong lig ee See ee ee a ee ee ee eee 16744 
WMONtHS 8 2 ee, Peer eee ee nee ce Pes ee eee ee eee 137 
S'MONtNS 2. Aan SO ee ere Pree ee ee ae ee ee 106% 
Samonihe ee sere eet Se SD eee 2 eee 7646 
10; months + 226-5 te Bt he ee oes os a eee 4534 
di months'-) 2 on eee ee ee eee gs oe Ser ee 1536 
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registered, as indicated in table AC, and subtracting 
the reported number from the result. Within each 
classification by race, the same percents of complete- 
ness were assumed to hold for both males and females. 
The figures resulting from this adjustment are shown 
in part III of table AM, except those for ‘‘other races”’ 
aged 1 to 11 months, in which case a further adjust- 
ment was made as described later. 


Redistribution of ‘‘other races’’ deaths under 1 year of 
age | 

The reported deaths for subdivisions of the first year 
of life for the group of nonwhites other than Negroes 
show serious irregularities, due apparently to the small 
size of the experience, which, if not adjusted for, would 
cause a marked lack of smoothness in the life table 
values. Accordingly, the deaths occurring at ages be- 
tween 1 month and 1 year, after being adjusted for 
assumed underreporting, were redistributed by fitting 
a second degree curve to the monthly values by the 
method of least squares, subject to the condition that 
the total for the 11-month period must be reproduced. 
If y, denotes the original, and y,’ the adjusted number 
of deaths at the age of x months, and if x’ stands for 
z—6, then it is found by applying the usual least squares 
criterion that y,’ is given by the equation: 


Yo =a-+ ba’ +ex”? 


where 
1 
I=799 (892y,—5=x’*y,) 
Lissa? 
b=7707 Yr 
1-5 
C= 58 (Sa 24 ,— 102y,) 
all the summations being from z=1 to 11: that is, from 
z’= —5 to+5. Writing the equation in terms of 2’ 


rather than x makes the 11-month total a symmetrical 
expression and leads to results of a simpler form than 
would otherwise be obtained. Table AJ shows the 
calculated number of deaths in each of the 11 months, 
both before and after the least squares adjustment. 


TABLE AJ.—LEAST SQUARES ADJUSTMENT OF DEATHS OF OTHER 
Races! atv Aces 1 tro 11 Montus: Unrrep Statss, 1939-1941 








MALE DEATHS— FEMALE DEATES— 








AGE After Fae cere Se ust- 
ment for non- ment for non- 
A After + After 
pepor tak Os smoothing ee but smoothing 
smoothing smoothing 

Total 1 to 11 months_-__ 1, 510 1, 510 1, 391 1, 391 
Reamonthy. sepa es ot 251 244 251 228 
mons... eees 2 ee 216 217 164 199 
SUiONES 3. Fake -25..- Sl 180 192 184 174 
MSTKLON UG ee wre cca ah Sees 174 169 149 151 
bumorittiiss te oe See 138 148 128 130 
DAMON eet? eae 133 128 116 113 
Fenoritiiselt <1!) ort eA 2 116 110 97 98 
BOOTS ESS BAS se tee 89 95 80 86 
SO monthsl ef) LO 2k 100 81 96 76 
ROisnomtles ee ng eo a te 56 68 71 70 
Ti. cnonthss. 735112. 22 57 58 55 66 





‘ All except white and Negro. 
648160—46 8 
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Unreported ages at death 


For a small proportion of deaths the age is not speci- 
fied. In order not to understate the total mortality, 
these deaths must be distributed in some manner 
among the various age groups. The method used was 
to divide them in proportion to the numbers actually 
reported in each age group. While this is probably not 
strictly correct, the entire number of deaths involved 
is so small a fraction of the total that little error could 
result. This problem does not arise in connection with 
the population figures, because in the 1940 census 
probable ages were assigned by a special process to all 
persons whose age was not reported, so that no unknown 
ages appear in the final tabulations.’ 


Estimation of July 1, 1940, populations 


For ages 5 and above, the populations required in the 
construction of life tables for the 3-year period 1939- 
1941 are those at the middle of the period: that is, on 
July 1, 1940. Since the census was taken as of April 1, 
1940, an adjustment is necessary to arrive at the July 
1, 1940, figures. For this purpose the following formula 
was applied to each subdivision of the population by 
race and sex for each 5-year age group from age 5 to age 
100, and for the final group consisting of ages 100 and 
over. Estimates for the age group 3-4 years were also 
obtained, to be used in the interpolation process as 
described later. 


one 940 4 4 
PU go nei CO ot (Pte Pee Maas 


a/x 


Here, P4/},,,-1 denotes the population on April 1, 1940, at 
ages x to x-+n—1, inclusive (that is, between exact age 
xz and exact age z+n); and P7/!,,,_, denotes the corre- 
sponding population on July 1, 1940. Similarly, P2”, 
denotes the April 1 population at age x—1, and P4,_, 
denotes the April 1 population at ager+nu—1. Di. _, 
denotes the number of reported deaths occurring in 1940 
at ages x toz+n—1; and M,/2;,-1 denotes the estimat- 
ed net immigration (positive or negative) during the 
period April,1 to July 1, 1940, at ages x to r+n—1. 
The symbol & denotes the ratio, for both sexes and all 
races combined, of the reported deaths occurring in 
April, May, and June, 1940, to the total for the year. 
The term £D1%°,_, represents the estimated deaths 
occurring in the particular age group between April 1 
and July 1, 1940. This approximation had to be used, as 
deaths were not tabulated simultaneously by month 
of occurrence and by race or sex. The term 
¥(P22,— P*1,_,) is an adjustment for the fact that in 
the 3 months between April 1 and July*1 some indi- 
viduals passed out of the group by reaching age x+-n, 
while others entered from the next lower age group by 
reaching age z. In dealing with the final age group 
“100 and over,’”’ this term reduced to merely \%P%), 
and the subscript ‘“‘z/z+n—1” in the other terms 
® U.S. Bureau of the Census, Siateenth Census of the United States: 1940, Population, 


vol. II, Characteristics of the Population, Part I, p. 9, Government Printing Office, 
Washington, D. C., 19438, 
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was interpreted as “100 and over.’’ The net immigra- 
tion was estimated on the basis of information furnished 
by the Immigration and Naturalization Service, 
Department of Justice. For the white population, the 
migration adjustment never exceeded 0.06 of 1 percent 
of the corresponding enumerated population in any 
classification. 

While the total nonwhite population was available 
by single years of age, Negroes were tabulated separate- 
ly only by 5-year age groups up to age 75 and also for 
a few selected single years of age under 21. The single 
age figures for Negroes were obtained by assuming 
that, for each sex separately, the ratio of Negroes to 
total nonwhites was the same in each single year of age 
as in the smallest age group containing that year 
of age for which separate figures for Negroes and other 
nonwhites were available. In each classification, 
estimated figures for “other races’ were obtained by 
subtracting Negroes from total nonwhites. A further 
difficulty was encountered in that the migration 
estimates used were furnished only for total nonwhites, 
and not for Negroes separately. As the movement 
of Negroes into and out of the United States is believed 
to be exceedingly small, and as the migration estimates 
for total nonwhites were small in any case, never 
reaching 100 for either sex in any 5-year age group, they 
were assumed to relate wholly to races other than 
Negroes, no migration adjustment being made in the 
Negro populations. 

The estimates of July 1, 1940, population resulting 
from the application of the above formula are shown in 
part II of table AM, except those for Negroes between 
ages 55 and 70, in which case a further adjustment was 
made as explained in the next subsection. These esti- 
mated populations differ only slightly from those previ- 
ously published by the Bureau of the Census.’ It was 
decided not to use the previously published estimates 
in the construction of the life tables because they were 
based on a graduated, or smoothed distribution by single 
years of age of the April 1 population. While such a 
procedure was entirely appropriate in preparing popu- 
lation estimates for general use, it was felt that, in the 
construction of the life tables, the smoothness of the 
rates of mortality was adequately provided for by the 
graduation of the rates themselves,” and that there were 
some objections to graduating the enumerated popu- 
lations. The single year populations, since they arise, in 
the beginning, from fluctuating numbers of annual 
births, cannot be expected to form a perfectly smooth 
series, and any genuine irregularities will be reflected 
also in the death statistics, so that the smooth progres- 
sion of the rates of mortality will not be disturbed. 
Moreover, this appears to be true also, in large meas- 
ure, of the irregularities which are not genuine, since 
the analysis of digit preference later in this report 


9 U.S. Bureau of the Census, Estimated Population in Continental United States, by 
Age, Color, and Sex: 1940-1942, Population—Special Reports, Series P—44, No. 9, 1944. 

10 See pp. 122-126, 

11 See pp. 120-122. 
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indicates that, in the usual system of 5-year age grouping 
(5-9, 10-14, etc.), errors of this type in the populations 
and deaths tend to cancel out in the computation of 
mortality rates. Therefore, if the populations were 
partially smoothed, without subjecting the death statis- 
tics to some similar treatment, the result might only 
be to diminish the smoothness of the mortality rates. 


Special adjustment of Negro data 


Both population and death statistics in the neighbor- 
hood of age 65 show evidence of substantial misstate- 
ment of age. In the case of the data for Negroes, this 
error appeared sufficiently marked to seriously affect 
life table values. This condition is brought out in 
table AK in which the 1940 Negro populations actually 
enumerated in the various age groups are compared 
with those expected on the basis of the 1930 populations 
of the same groups of individuals (then 10 years 
younger) and the deaths of the intervening period. It 
will be noted that while these population figures show, 
on the whole, a steady decrease with advancing age, 
the enumerated 1940 populations level off sharply at 
age 65. The 1930 figures do not show any such 
tendency. Moreover, the expected 1940 populations, 
from the 1930 enumeration and the deaths during the 
decade, are free from the leveling off effect. This 
strongly suggests an overstatement in the 1940 census 
of the age groups just beyond 65 at the expense of those 
just under that age. This phenomenon is probably 
attributable to the enactment of social security legisla- 
tion providing benefits to persons over 65.. 


TaBLE AK.—ComPaRISON OF NEGRO POPULATIONS IN CERTAIN 
AcE Groups: UniITED States, 1930 anp 1940 


[Numbers given in thousands] 





1940 popula- 


Population | tion estimat- | Population | Discrepancy 
in 1940 




















Age in 19380 | Age in 1940 | enumerated | ed from 1930 |enumerated i 
in 1930 population in 1940 estimates 
and deaths 
(1) (2) (3) (4) (5) (4) —(5) 
MALE 

40-44 50-54 339 264 283 —19 
45-49 55-59 323 245 207 +38 
50-54 6 278 207 154 +53 
55-59 65-69 174 109 152 —43 
60-64 70-74 133 76 84 —8 
65-69 75-79 83 40 40 0 
70-74 80-84 51 20 19 +1 
75-79 85-89 29 7 9 -—2 

FEMALE 

40-44 50-54 348 285 267 +18 

5-49 55-59 307 242 190 +52 
50-54 227 169 142 +27 
55-59 9 135 83 145 —62 
60-64 70-74 109 63 79 —16 
65-69 75-79 72 36 42 —6 
70-74 80-84 48 22 22 0 
75-79 85-89 29 10 11 =—1 











The conclusion that such misstatement of age has 
occurred is reinforced by the observation that mor- 
tality rates calculated from the reported data without 
adjustment also level off sharply at 65, in the case of 
the females actually showing a temporary decrease 


PRELIMINARY ADJUSTMENT OF DATA 


with increasing age. There is evidence also that the 
death statistics have been affected in the same way. 
This is indicated by figure 12, which shows the trend 
for the period 1933-1941 of the ratio of Negro deaths 
in certain selected age groups to those occurring in the 
same year in the age group 50-54. The age groups 
selected extend from age 55 to age 80. The general 
tendency of each of these ratios over any fairly long 
period is to increase gradually, because of the steadily 
increasing proportion of the population in the older age 
groups. In every year of the period covered by the 
graph, the Negro deaths by 5-year age groups have 
reached a maximum in the group 50-54, and prior to 
1937 have decreased steadily thereafter to the end of 
life. However, in 1937 and each subsequent year, the 
reported deaths for Negro males in the age period 65-69 
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it seemed advisable to make a preliminary redistribu- 
tion of the Negro populations and deaths between 55 
and 70. After experimenting with various empirical 
methods of redistribution, the one described in the next 
paragraph was adopted as giving the most plausible 
results. 

From the estimated July 1, 1940, populations, ob- 
tained as previously described, the ratio of the Negro 
population 50 and over to the corresponding white 
population was obtained, for males and females sepa- 
rately. Similar ratios were obtained for the population 
55 and over, 60 and over, and so on up to and including 
75 and over: a total of six ratios for each sex. The 
calculated ratios for ages 60 and over and 65 and over 
were rejected, and corrected values of these ratios were 
obtained by interpolation from the remaining four 


FIGURE 12.—RATIO OF NEGRO DEATHS IN SELECTED AGE GROUPS TO NEGRO DEATHS AT AGES 50-54 IN THE 
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have exceeded those in the group 60-64. In this | ratios, using Waring’s formula.’? By applying these 


connection it will be remembered that the Social 
Security Act was enacted in 1935 and that State old- 
age assistance programs as provided by the act did not 
go into operation until 1936 or, in a few States, even 
later. In the case of Negro females the effect is less 
noticeable, although the number of deaths in these two 
age groups began in 1937 to move closer together, and 
in 1940 there was actually a larger number in the group 
65-69. In view of the magnitude of this disturbance, 


corrected ratios to the white populations 60 and over 
and 65 and over, corrected Negro populations were 
obtained. By inserting these corrected values in the 
original series of Negro populations 50 and over, 55 and 
over, etc., and differencing, corrected populations by 
5-year age groups were obtained. By this method, only 


12 Also known as Lagrange’s formula. See E. T. Whittaker and G. Robinson, 
The Calculus of Observations, second edition, pp. 28-32, Blackie and Son, Ltd., London 
and Glasgow, 1937; also T. N. E. Greville, A Generalization of Waring’s Formula, 
Annals of Mathematical Statistics, vol. 15, No. 2, pp. 218-219, June 1944. 
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the figures for the age groups 55-59, 60-64, and 65-69 
are changed, and these automatically add to the original 
total for the entire 15-year age period. The method 
does not assume that the white and Negro populations 
have similar age distributions, but merely that the ratio 
between them progresses fairly smoothly by age. The 
Negro deaths reported in these three age groups were 
redistributed by relating them to the corresponding 
white deaths in the same manner. Table AL shows the 
original figures for Negro populations and deaths and 
also the adjusted figures obtained in the redistribution. 
For comparison, the figures for the two adjacent age 
groups on each side are also shown. 


TaBLE AL.—ORIGINAL AND REDISTRIBUTED NEGRO STATISTICS 
For AGEs 55 To 69:! UniTep Starss, 1939-1941 















































DEATHS, 1939-1941 . ESTIMATED POPULATIONS, 
JULY 1, 1940 
AGE Male Female Male Female 
Re- Ad- Re- Ad- Origi- Ad- Origi- Ad- 
ported | justed | ported | justed nal 2 justed nal? | justed 
50-54__.._.- 25,041 | 25,041 | 20,677 | 20,677 | 285,012 | 285, 012 | 270,679 | 270, 679 
DOM OY sek aie 22,485 | 23,335 | 18,531 | 19,162 | 208,656 | 218,324 | 191, 5384 | 203, 048 
60-64. _____- 20, 306 | 21,452 | 17,038 | 17,540 | 154,632 | 168,242 | 142,381 | 155, 619 
OF-G0e ere. 21,760 | 19,764 | 16,956 | 15,823 | 151,407 | 128,129 | 144,314 | 119, 562 
70-74__.__-- 16, 938 | 16,988 | 18,286 | 13,286 | 84,4386 | 84,436 | 79,945 | 79,945 
65-69___---. 64, 551 | 64,551 | 52,525 | 52,525 | 514,695 | 514, 695 | 478, 229 | 478, 229 











1 Adjacent 5-year age groups also shown for comparison. 
2 Calculated from reported data by the formula given on p. 109. 


Estimation of foreign-born population under 5 


As will be explained later when the method of calcu- . 


lating mortality rates under 5 is described, the distribu- 
tion by nativity of the 1940 population in this age group, 
separately by sex, race, and single years of age, was re- 
quired. For whites, the census tabulations give, for 
males and females separately, the number of foreign- 
born under 1 year, the number at ages 1-4, and the 
number at age 5. Single year figures for both sexes 
were obtained by assuming that the figures for single 
years starting with age 1 and ending with age 5 formed 
an arithmetic progression. This assumption was sug- 
gested by a study of the data of previous censuses, in 
which the complete detail was available. The resulting 
values were then distributed by sex in the same ratio 
as the entire age group 1-4, and rounded to add to the 
correct total. . 

Nativity was tabulated for Negroes by 5-year age 
groups only, and the foreign-born Negroes under age 5 
were distributed by single years of age on the assump- 
tion that, for each sex separately, the numbers for the 
first 5 years of age formed an arithmetic progression in 
which the common difference was equal to the number 

under 1 year of age. In the case of the remaining 
races, foreign-born were given by age only for Chinese 
and Japanese. Hence, it was assumed that there were 
no foreign-born under age 5 of races other than white, 


UNITED STATES LIFE TABLES AND ACTUARIAL TABLES 


Negro, Chinese, and Japanese. In actual fact, the 
number of such children is believed to have been very 
small. The estimated native population in each classi- 
fication was, of course, obtained by subtracting the 
estimated foreign-born from the total. 


B. CALCULATION OF THE RATES OF 
MORTALITY 


The description of the process of obtaining rates of 
mortality divides itself naturally into two main parts, 
corresponding to ages 0 to 4 and ages 5 and over, since 
the methods used in the two cases were very different. 
In connection with the calculation of mortality rates 
for ages 0 to 4, two subordinate topics are discussed 
under separate subheadings. These are (1) the deriva- 
tion of separation factors for estimating the distribu- 
tion of deaths by calendar year of birth, and (2) the 
adjustment of the mortality rates to allow for the effect 
of migration. 

Basically, the method employed in obtaining rates 
at ages 5 and over consisted of three steps. First, 
populations and deaths were estimated by Shterpolas 
tion for the middle age of each of the 5-year age groups 
in which the data were tabulated. Secondly, rates of 
mortality for these middle ages (at 5-year intervals) 
were computed from the interpolated populations and 
deaths. Finally, osculatory interpolation was applied 
to the mortality rates derived in the second step in 
order to obtain rates for all ages. In the discussion 
which follows, each of these three steps is treated under 
a separate subheading. Additional subsections are 
devoted to (1) a justification of the basic procedure 
just described, as against other procedures which have 
sometimes been employed, and (2) a description of the 
tests which were applied to the final rates of mortality 
in order to be sure that the graduation was satisfactory. 
Further subsections deal with two digressions from the 
main theme: (a) an analysis of preferences shown in 
the reporting of age for figures ending with certain 
digits and the effect of this bias on mortality rates, 
with reference to the selection of a particular way of 
combining single ages into 5-year age groups; and (b) 
the method used in obtaining mortality rates at the 
very old ages, where the ordinary methods fail to give 
satisfactory results, because of unreliable age report- 
ing and the small Polnae of data. 

All the basic data actually used in the construction 
of the various life tables are given in table AM. Part 
I of that table contains the data required in the. 
computation of mortality rates for ages 0 to 4, 
inclusive; while part II contains the data used in 
deriving mortality rates for ages 5 and over. Part 
III contains certain additional data required in 
obtaining life table values for subdivisions of the 
first year of life. 


CALCULATION OF RATES OF MORTALITY 


Taste AM.—Darta Emp.oyep In THE Compuration oF Mortauity RATES FOR THE UNITED States, 1939-1941 
Part I-AGES UNDER 5 


A—Kegistered births, and registered deaths at certain ages under 5, by race and sex, 1984-1941 








RACE, SEX, AND ITEM TABULATED f 1941 1940 
WHITE MALES 
Flegispercd DIrensec sea ee rece EE WE 1, 133, 394 1, 064, 067 
Registered deaths: 
Age: 
NBes else hc4 CoS py eee oe oo ey aaa 52, 191 51, 477 
5 Ele op 5) aa ga Alles he cy a 4,717 4, 929 
| BEE. SEF ees) Ae 2, 517 2, 592 
“hee pe sat SES oe (Ce aE ee aS 1, 756 1,731 
[SE SE ee es 2 ee eee | 1, 363 1, 432 
: 
WHITE FEMALES 
Pipeinvere.) DiNUOS ai. oo 7 tee eg eee, 1, 071, 509 1, 003, 886 
Registered deaths: 
Age: : 
RENGOD t2 06 eee ees son See eae. 258 een Be 38, 742 38, 013 
ERE ERE Eee SSS RE Ee rea 3, 995 4, 124 
SSE eo OES ae en ES a 1, 954 2, 130 
OR OE Ry hl a 1, 444 1, 442 
at URS ES +¥ Se ee ees eee 1, 105 1, 131 
NEGRO MALES 
Tes SS og at Rh a Od Sg a A SS es epee a 149, 147 140, 675 
Registered deaths: 
Age: 
Under | 12, 180 11, 482 
quae o 1, 339 1, 361 
Ve a 615 605 
tea 341 341 
I 3 Re Se Se ree e-em 261 275 
Registered births- -.--- op ER Ae eet eho BD ieee Se i 145, 407 138, 194 
Registered deaths: 
Age: 
TOG TUG Ya es Seat AE 2 Se Pe eee ee Rea ae eee 9, 708 8, 920 
[pes AER Sones SE eee SO a Ae ey eee ok bane 1, 211 1,071 
eee ae ee ee oe rete em oie See oe a 534 490 
Die aaee A oe eee oe em am Deen ome aden eh ere toe Sule Le 344 304 
Ln 8 SR = GE RS Bape he eR eyo 4 263 270 
OTHER RACES, MALES 
PP PeIRtOFOU PiRbUG one een eens! eae eee UE 7, 193 6, 942 
Registered deaths: 
Age: 
Rrnder Wer rao eos set tee et ube owes tao 689 691 
Te Se oe See Pee eee 159 116 
Lo ASS A Se SOE OR See = ME RS SS LS eine ee 66 69 
Soe Res Ao Seas Shek tae eI ty ta 33 29 
ea ee eg ee ee a aes ee ah het emie nies mn ce 22 22 
OTHER RACES, FEMALES 
Dea aD eg va dime ries Se a EE eee eames 6,777 6, 635 
Registered deaths: 
Age: 
(ORO OR hs ace n= Sek tee En SS eA ck 554 549 
eee ae eee wk. - ieee ea ee ee 160 124 
iit Da Sk Be POs ate Se Sa = SER oA es Me 71 62 
ds ARNE ie es ee hee ee ae meno cap nnn ORS, 38 36 
0S eh Se ee a OE Ee ee ee he eel ga cenmes 22 26 
B—Estimated distribution by nativity, race, and sex 
NATIVITY AND AGE 
NATIVE 
Age: 
der dete sow an tee e Ome wee reer Ses ion MRE PS i ee ee 
1p SATA ies Bes SS ie SN ea ORD) OE lan Se a, 
Og PEAT nS Sal EN ge RS Sk ee DN ee a he ee a ee Co ee 
nS RE RS RRS Se ot SR ae Ge a SS 2 eee -%,” 
Py ee eee RY te ae OS eS SO | ee eee: oC ee 
FOREIGN-BORN 
Age: 
sUprteGOai eS oR VSR 2S) eh ee ee Ry 2 eg ees 5 Be ee 
“DR oa, ay Sa ee: oe EC RE ea 
Ce ae 2) Oe > SI renee ir. TERET pe ap | ty SP gar 0 
ER op 8 sD 8 ee TS ee i eee ak SS ee der ees 
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1939 1938 1937 1936 1935 1934 
1, 019, 021 4, 030, 398 991, 356 966, 332 969, 916 75, 804 
50, 201 54, 121 55, 540 56, 970 56, 424 60, 319 
5, 292 6, 366 6, 781 7,491 7, 183 
2, 759 3, 255 3, 671 3, 834 
2,012 2, 334 2, 461 
1, 572 1, 729 
963, 650 975, 557 937, 081 915, 551 918, 096 922, 697 
37, 683 40, 411 41, 575 42, 601 41, 548 45, 302 
4, 542 5, 574 5, 906 6, 165 6, 137 
2, 181 2, 780 3, 098 3, 158 
1, 598 1, 850 2, 042 
1, 276 1, 416 
137, 072 135, 328 132, 990 127, 017 129, 578 130, 795 
11, 201 11, 636 11, 951 12, 067 11, 700 13, 053 
1, 388 1, 660 1,771 1, 720 1,618 
595 724 728 710 
415 445 457 
329 356 
132, 988 132, 372 129, 472 124, 081 125, 546 126, 311 
: 8, 598 9, 269 9, 613 9, 605 9, 263 10, 410 
1, 170 1, 407 1,441 1, 399 1, 406 
530 601 621 660 
359 413 428 
298 "338 
6, 507 6, 815 6, 295 6, 116 5, 995 6, 104 
642 771 750 795 761 684 
175 149 192 179 212 
65 68 68 55 
40 43 41 
30 31 
6, 350 6, 492 6, 143 5, 693 5, 974 5, 925 
611 594 607 625 567 589 
157 161 191 166 194 
68 65 68 68 
32 53 41 
26 29 
of the enumerated population under 5 on Apr. 1, 1940 
WHITE | NEGRO OTHER RACES 
Male Female | Male | Female Male Female 
906, 653 871, 085 113, 809 115, 986 6, 085 6, 044 
925, 801 889, 247 114, 602 114, 509 5, 752 5, 642 
977, 608 940, 835 131, 392 132, 779 6, 589 6, 538 
933, 924 908, 668 127, 357 131, 223 6, 379 6, 456 
953, 265 914, 098 134, 509 132, 855 6, 730 6, 532 . 
244 251 1 3 8 5 
597 579 3 5 15 10 
862 834 4 8 23 16 
1, 126 1,091 5 10 30 21 
1,390 1, 347 7 13 38 26 
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Taste AM.—Data EMPLOYED IN THE COMPUTATION OF MorTALITY RATES FOR THE UNITED STaTsEs, 1939-1941—Continued 
Part II—AGES 5 AND OVER 
Registered deaths, 1939-1941, and estimated population on July 1, 1940, by race and sex, for ages 3 and over 









































WHITE NEGRO OTHER RACES 

pee ASE ASE Registered Estimated Registered. Estimated Registered Estimated 

deaths, population, deaths, population, deaths, population, 

1939-1941 July 1, 1940 1939-1941 July 1, 1940 1939-1941 July 1, 1940 

MALE 
ee Noes ere te eG See me eS SE Shes A ns er toler aor ot 9, 866 1, 894, 925 1, 962 260, 949 176 13, 142 
es Se a eo ee a ere a oe BR a es Sa 16, 716 4, 736, 987 3, 003 646, 283 242 30, 765 
10-142 sth A a a 6d ed eT Seek eee 17, 062 5, 234, 717 8, 438 658, 972 222 31, 773 
D102 et bess RR eee REE 6 EE ek it ee ets I SO en ee 28, 507 5, 511, 945 7, 048 633, 259 420 34, 184 
NDA as es Ve ae oe ae hy Be ahd he rae > oh ne in ee an 35, 522 5, 131, 965 10, 661 551, 484 475 28, 808 
Sy | ee ee il Serle OE Cl VERT REE MRS ety ite So) Mgt Oe 37, 146 4, 905, 853 - 12, 472 530, 348 471 28, 938 
BS hge oon 3 nS a sw AE he Sino wen a ee Ee Se 42, 405 4, 588, 155 18, 602 470, 605 561 29, 031 
SOOO aaa era ee ot ok ene ed Sa ae REA Oe es ees he oe ones Se eee eee eee ee 53, 285 4, 253, 778 15, 927 457, 586 670 28, 393 
iY eit Dain RO MMO TLR, Thien ete LO NGE a eA SN 72, 956 4, 021, 881 18, 961 408, 541 676 24, 272 
Ai GO eo ceca eek SS A ee Bec os Se a ea Se ee 105, 256 3, 841, 840 21, 830 346, 047 758 18, 404 
60-64 -- os ooh oon pa Se Baw oon toe ee oo oe ee eee See Seek a 142, 217 3, 461, 903 25, 041 285, 012 894 17, 892 
66-000. ol 5 eh hell hd Ee een Dee ee nn a Oe ee ee eae nae 178, 192 2, 808, 550 23, 335 218, 324 1, 030 14, 140 
60-68. 22 ie ee Be EO Se sie 4 emer 2 ee EN cee ae 2 oe 201, 341 2, 238, 579 21, 452 168, 242 1, 129 11, 104 
ia hg EO AGRE ad ORR APOE ee CE! 2 eh Bok Se OL Be 229, 887 1, 749, 889 19, 764 128, 129 1, 031 7, 260 
10-742. os uk ee ee ee ee ee 235, 612 1, 190, 567 16, 938 84, 436 804 3, 848 
208, 875 683, 763 11, 302 41, 108 667 2, 266 
157, 479 342, 554 7, 048 18, 709 . 443 1, 042 
76, 515 114, 282 4, 296 8, 902 248 494 
23, 084 25, 165 2, 060 3, 279 131 181 
4, 396 4, 292 961 1, 274 41 71 
626 573 628 747 - 42 41 
7, 996 1, 831, 178 He 838 263, 942 180 13, 015 
12, 109 4, 576, 540 2, 579 652, 833 216 30, 786 
11, 334 5, 069, 216 3, 012 665, 957 . 213 30, 405 
19, 140 5, 436, 705 8, 525 675, 628 414 30, 838 
25, 475 5, 241, 255 11, 246 644, 699 479 24, O87 
‘ 29, 490 5, 030, 298 12, 253 617, 641 399 18, 265 
23, 709 4, 651, 966 12, 930 528, 854 283 14, 085 
39, 774 4, 267, 585 15, 520 517, 645 312 13, 968 
50, 335 3, 969, 185 17, 503 426, 087 292 13, 201 
68, 003 3, 699, 217 18, 194 342, 504 328 11, 155 
87, 083 3, 242, 931 | 20, 677 270, 679 342 8, 330 
107, 050 2, 658, 635 - 19, 162 203, 048 345 5, 757 
135, 810 2, 191, 641 17, 540 155, 619 371 4,611 
171, 664 1, 776, 057 15, 823 119, 562 387 3, 745 
193, 091 1, 227, 732 13, 286 79, 945 376 2, 218 
189, 795 740, 120 9, 237 42, 764 321 1, 501 
159, 109 395, 970 6, 061 21, 721 252 774 
88, 451 145, 982 4, 217 11, 370 158 407 
31, 981 37, 184 2, 380 4,911 104 174 
7, 365 6, 825 1, 144 2, 011 39 73 
1, 064 929 1, 133 1, 383 44 50 
Part III—SUBDIVISIONS OF THE FIRST YEAR OF LIFE 
Estimated total deaths under 1 year by age, race, and sex 
WHITE NEGRO OTHER RACES 
AGE = 
Male Female Male Female Male Female 

TROtHISS eee sp ee yh payee ip RNS 5 ha Pion ety SE eine high A Ng Ate ee a 2 163, 592 121, 704 42, 467 33, 178 2, 688 2, 278 
Underdpiay 0: «cist 10 oranda 8 eae 52,275| «38,122 9,913 7, 487 420 332 
Vd ay noch ee rs nL Tes oe an See heer Eng pe iat aed Re 13, 507 9, 437 2, 802 2, 222 93 84 
D aye e ee ee ec Dee ia tas eee ene ene eer ec ee aE es em 8, 555 5, 558 2, 102 1, 372 86 77 
Sito cdayesidpeewa2- JET EOS Ses ae ere A ee ee eee gee Bee 12,773 8, 997 3, 639 2, 516 218 135 
LWOEK an cap tits Sth. 9D Oe eR ee eg CE ERE SS ae 8, 263 6, 347 2, 632 2, 208 159 113 
Deeks 22 2th Soe 5-2 8 ey ee ete ee ee ee 5, 418 4, 231 1, 662 1, 378 99 74 
BS weeks'to:l months. ¢22_. Ti yiee epee. re tease 5 eee Soi eaeeeals a.) koptan eae 4,749 3, 475 1, 423 1, 195 103 72 
Minonth:2- 2. se28 gost epee eel ene eee eee ay tS ene 11, 823 8, 624 3, 607 2, 894 244 228 
gimonths 2.5. seta ce. 2 ae eso. A See Soe 2 oP ee ee ae 9, 281 7, 130 502, 70: 2, 255 217 199 
Smonths.. 222 ~ ene ee ee ee ee ees 7, 460 5, 895 2, 335 1, 978 192 174 
4: months... 3.22 A G8 so 28 ask ea oes teat a eee eae ee Se 5, 906 4, 750 2,017 1, 631 169 151 
Fanon thigs, 92235 Flak <7 Re ee Ee RR a ay’ ae Oe ne Un ern ea eee 5, 045 3, 998 1, 607 1, 317 148 130 
Gmonthss, fig. o25' 22 A ee, Re ie a ee Peet eah eo ee 4, 119 3, 483 1, 508 1, 200 128 113 
MeTrionths:<_-}) Oe: 5 SER ae a ee ae eh Ore oe Ss 3, 711 2,914 1, 197 921 110 98 
Ramonths.: <2. 2.565272 ae a ones Enis Eee RE Le * 3,294 2, 600 1, 066 778 : 95 86 
months. 2s es os Sone see cee se oe te oe ae eB 2, 768 2, 292 857 733 81 76 
mO months. 2728. J. 5) ae ees eee ee ee et 2, 446 1, 935 699 535 68 70 


TEMOnths oF. coc aos ob ee ee ee ee ee en ee ee ee 2, 269 1,916 666 558 58 66 





CALCULATION OF RATES OF MORTALITY 


Basic process for obtaining mortality rates at ages 0 to 4 

The basic equation employed in obtaining mortality 
rates at ages 0 to 4 is based on the interpretation of the 
rate of mortality as a probability of death. For example, 
the rate of mortality * at age x, denoted by q,, can be 
regarded as the probability that a person exactly x 
years old will die before reaching exact age x+1. 
Similarly, the complement p,=1—gq, represents the 
probability that an individual exactly x years of age 
will survive to exact age +1. In order to facilitate its 
calculation from the data available, p} may be expressed 
as the product of two separate probabilities. Thus: 


Pr=aPri Pr 


where .pz denotes the probability that an individual 
alive at exact age x will survive to the end of the 
calendar year in which this exact age was attained, and 
spz denotes the probability that an individual who is 
alive at the end of the calendar year in which he at- 
tained age x will survive to exact age r+-1. It follows 
that: 


(10) 


this being the basic formula employed in computing 
mortality rates at ages 0 to 4. In order to derive ex- 
pressions for the partial probabilities .p, and sp, in 
terms of the data as given, the following special symbols 
will be employed: 

E,? denotes the number reaching exact age x 
during the calendar year z 

P,? denotes the number living on January 1 of 
the year z whose age in completed years is x. 

D,? denotes the number dying in the year z 
whose age in completed years at the time of 
death is a. 

«D,? denotes that portion of D,’ consisting of 
cases in which exact age x was reached during the 
year 2. 

3D,’ denotes that portion of D,’ consisting of 
cases in which exact age x was reached during the 
year zx. 

FE, denotes the total number reaching exact age 
« during the entire period of observation, which is 
assumed to be an integral number of years. 

P,/ denotes the total number who, after attain- 
ing exact age x during the period of observation, 
are still alive at the end of the year in which exact 
age x was attained. 

P,’’ denotes the total number who are alive at 
the end of the year in which age x was attained, 
and whose (#+1)th birthday falls within eis 
period of observation. 


Vc 1— aPr sPx 


13 The rates of mortality shown in the life tables which appear in this volume 
(except in the case of tables 14, 25, and 38) are values of 1,000gz, the rate of mortality per 
1,000 survivors at agez. However, in developing the mathematical theory of the life 
table, it is more convenient to use the rate of mortality per single survivor. 

14 The notation employed in this development follows, with slight modifications, 
that of Hugh H. Wolfenden in Population Statistics and Their Compilation (Actuarial 
Studies, No. 3), pp. 70-84, Actuarial Society of America, New York, 1925. The basic 
formula (10) given here is Wolfenden’s formula (12), p. 76. 
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u and v denote, respectively, the first and last 
years included in the period of observation. 
Certain relationships between these symbols are 
immediately apparent. For example, 


= 1 
i — eD,’= Na Peg? 
P2—,;D/= Ex’ 41 


(11) 
(12) 


and 


If birth and death statistics were available in the 
necessary detail, it would be possible, by successive 
applications of formulas (11) and (12), to obtain values 
of H,? and P,? for any desired ages. It is to be noted 
that L,? denotes the number reaching age 0: that is, the 
number of births, in the year 2. 

For exemple, suppose it is desired to find the number 
alive on January 1, 1940, at age 4 in completed years, 
and also the number reaching exact age 5 in 1940. 
Anyone whose age in completed years on January 1, 
1940, is 4, or who reaches exact age 5 in 1940, must 
have been born in 1935. Therefore, one would start 
with H,'*°, the number of births occurring in that year. 
Formula (11) gives: 


EK 1935___ SP) 1935 __ = Pe 1936 
0 
and formula (12) gives: 

P,%— ,D,'°= E,'6 


By continuing in this fashion and applying formulas 
(11) and (12) alternately, the desired values would 
eventually be reached, provided, of course, the necessary 
birth and death statistics are available. 

It is obvious from the definition of F,, P,’, and P,’’ 
that 


E,=>3E; (13) 
o+1 
Uh a a (14) 
z=utl 
and 
P,” =P! (15) 


z2=uU 
Finally, the values of the partial probabilities .p, and 


sPz, on the basis of the experience which is being 
employed, are given by: 





- P,’ 
a (16) 
and 
E, 
P= pir (17) 


Formulas (11) to (17) and formula (10) would seem 
to provide the means of computing mortality rates up 
to any age desired, if adequate birth and death statistics 
are available. There remain, however, two difficulties. 
In the first place, deaths are not ordinarily tabulated so 
as to give the separate parts denoted by .D; and ;D,; 
and, secondly, the effect of migration has been ignored. 
The methods employed in order to overcome these two 
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difficulties form the subject of the next two subsections. 
However, it will be useful, before taking up these rather 
technical points, to give a numerical illustration of the 
application of the formulas just derived. In this il- 
lustration, the required values of ,D, and ;D, will be 
given without explanation as to how they were ob- 
tained; and, inasmuch as the correction for migration 
was made as a final adjustment in the mortality rates, 
after the calculations had been otherwise completed, 
the consideration of this point can easily be postponed. 
Another point which needs to be mentioned at this 
time concerns the method of applying the correction for 
underreporting of births and infant deaths. Since 
these were assumed to be equally complete,” the rates 
of mortality at age 0 were obtained from registered 
figures without applying any correction. To this end, 
the calculations were begun by taking as the values of 
E the number of births registered in the various 
years. By the subtraction of registered deaths, values 
of P,? and EF? were obtained. ‘The values of gq, were 
computed from these three sets of quantities as indi- 
cated by formulas (13) to (17) and formula (10). 
Next, the values of ,? were corrected for underreport- 
ing by dividing by the ratios derived for that purpose, 
which were based on comparison with census popula- 
tions in the age period 3 to 9. These adjusted values 
of E,? were taken as the starting point in obtaining 
corrected values of P,’ and EF,’ for subsequent ages, 
it being assumed that deaths occurring at ages 1 and 
over required no correction. Mortality rates at ages 
1 to 4 were then computed entirely on the basis of 
corrected figures. 
The calculation of mortality rates at ages 0 to 4 for 
white males will be taken as a numerical illustration of 


15 See p. 106. 
16 These ratios are given in the final column of table AG, p. 107. 
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the process. The registered births for each of the 8 
years 1934 to 1941 are given in part I of table AM, 
page 113. Those values of .D, and ;D), which will be 
needed in the computations are shown in table AN. 
The calculation of the values of P, and /; and the ad- 
justment of , for underreporting are shown in table 
AO. For the births of the years 1934 to 1937, the 
number of survivors to the end of the year of birth is 
not required, since the children concerned will have 
reached age 1 before January 1, 1939, the commence- 
ment of the period of observation. Therefore, for the 
births of these years, the total number of infant deaths 
to be subtracted, although the sum of two figures in 
table AN, is shown as a single figure in table AO. It 
will be noted that each of these totals contains deaths 
occurring in two different calendar years. In each case, 
the number of survivors to exact age 1 of the registered 
births is corrected for underregistration by dividing by 
.9551, the ratio previously derived for that purpose.” . 


TasBLe AN.—Deratus oF Waite Mates at Acss 0 To 4, By AGE 
AND YEAR OF DEATH, SEPARATED ACCORDING TO WHETHER 
DEatH OCURRED IN THE SAME YEAR AS THE Last BIRTHDAY 
ATTAINED, OR IN THE FOLLOWING YEAR: UNITED StTaTEs, 


























1934-1941 
I 
YEAR OF DEATH 
CLASS OF ae - rs: sigh 
DEATHS ! 
19384 1935 1936 1937 1938 1939 1940 1941 
Dae ee 33 49,039 | 45,196 | 46,658 | 44,654 | 44,542 | 41,165 | 43,138 | 43, 423 
e Dow Co eae (2) 11, 228 | 10,312 | 10,886 | 9,579 | 9,036] 8,339 | 8, 768 
ED; mea oe (2) % 4,288 4,420 | 4,001 3, 756 | °3,122 | 2,908 | 2,783 
3D ets A (3) (2) 3, O71 2,780 | 2,610 2, 170 2, 021 1, 934 
aD2 be (2) (2) 2, 032 1, 946 1,725 1, 462 1, 374 1, 334 
3 Do.sanoete ye (2) () (4) I, 725 1, 530 1, 297 1, 218 1, 183 
WD; t= 2 Cees (4) (3) (4) 1, 280 1, 214 1, 046 900 913 
} Desa Fee (4) (4) (4) (2) 1, 120 966 831 843 
gD see ee @) (4) () () 899 817 745 709 
fi Dy GREY ite © (2) (2) Qy (2) (2) 755 687 654 

















1 For explanation of the symbols in this column, see text, p. 115. 
2 Value not needed in life table calculations. : 


17 See table AG, p. 107. 


TasBLe AO.—NvUMBER OF REGISTERED BratTHus oF WuHitE Maes, NuMBER Survivine SpEeciFIED PERIODS, AND ADJUSTMENT FOR 
UNDERREPORTING, BY YEAR OF BirtH (z): Unitep Srares, 1934-1941 














1934 1935 


1936 1937 1938 1939 1940 1941 














Recistered. Dw ous: (Wo?) see ee ee ee 975, 804 969, 916 
Deaths to be subtracted (aDo*)-.-...-----------+-+-5..-- 49, 039 45, 196 
Survivors to end of year of birth (Po*)_--_-._-__-___--_- 1 1 

Deaths to be:sitbtracted G.Dort)pes- 2. =a. Be 11, 228 10, 312 
Survivors to exact age! 1. (Ay!) 22ers 915, 537 914, 408 
Survivors to exact age 1 (corrected for underreporting) ___ 958, 577 957, 395 





966, 332 991, 356 1, 030, 398 1, 019, 021 1, 064, 067 1, 133, 394 
46, 658 44, 654 44, 542 41, 165 138 43) 423 
1 1 985, 856 977, 856 1, 020, 929 1, 089, 971 
10, 886 9, 579 9, 036 8, 339 8, 768 (1) 

908, 788 937, 123 976, 820 969, 517 1, 012, 161 (1) 

951, 511 981, 178 1, 022, 741 1, 015, 095 


1, 059, 743 () 





1 Not needed in life table calculations. 


_ 


Continuation of the process of subtracting the appro- 
priate groups of deaths, in accordance with formulas 
(11) and (12), gives the various numbers shown in 
table AP. In the case of the births of the years 1934 
to 1936, the deaths occurring between the attainment 
of age 1 and January 1, 1939, can be lumped together, 
as it is not necessary to know the number of survivors 
on any prior date. It will be noted that the successive 
death figures to be subtracted from a given year’s 
births form a sort of broken diagonal extending down- 
ward and to the right in table AN, consisting of ,D, from 


the column for the given year itself, ;D, and ,D, from 
the column for the following year, ;D, and ,D2 from the 
column for the next following year, and so on. After 
January 1, 1939, has been reached, the successive death 
figures must be subtracted one by one, noting the remain- 
der after each subtraction, until the cohort has been 
carried to January 1, 1942, after which no further 
values are needed. The various numbers of survivors 
shown in table AP are arranged not according to the 
year of birth, but according to the calendar year in 
which the indicated exact age is attained, or at the 
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beginning of which the indicated population exists. 
In those lines of the table which give values of P,’, 
the total for 1939-1941 is, of course, P,’’, while the total 
for 1940-1942 is P,’. 

Values of .p, and sp, for ages 1/to 4 obtained from 
the figures in the last two columns of table AP are 
given in table AQ which also shows the calculation of 
the mortality rates except for the final adjustment for 
migration. The calculations for age 0 are not shown, 
since in that case the adjustment for migration was 
introduced at an earlier stage in the computation. 
This point is explained in detail on pages 119 and 120. 

In the case of the life tables for combinations of 
classes such as total whites or total males, the values 
of E,, P,’, and P,” for the component parts were 
combined before computing the partial probabilities 
of survival, the remainder of the calculation being 
exactly the same as for the separate classes. 


Taste AP.—NumBER OF WuHItTE Ma tess Survivine SPECIFIED 
Prriops oF Lirr BETWEEN BrrtH AND AGE 5: UNITED STaTEs, 
1939-1941 





CALENDAR YEAR IN WHICH INDICATED BIRTHDAY IS REACHED, OR AT 
THE BEGINNING OF WHICH INDICATED POPULATION EXISTS (2) 


























CLASS OF 
SURVIVORS 1 anne metal 
ota. ova. 
1939 1940 1941 1942 | 1939-1941 | 1940-1942 
|e ee 1,022, 741 | 1,015,095 | 1,059,743 |_...______- 3,097,579 |-.-.-____- 
Te Pe 977, 422 | 1,019,619 | 1,012,187 | 1,056, 960 | 3,009, 298 | 3, 088,766 
jE 975, 252 | 1,017,598 | 1,010,253 |. 3,003,103 |... 
Cp aT aoa 943,175 | | 973,790 | 1,016,224 | 1,008, 919 | 2,933,189 | 2, 998, 933 
A a 941.878 | 972,572 | 1/015,041 |. 2'929' 491 |... 1 
Pyar. bok as 945,505 | 940,832 | "971,672 | 1,014, 128 | 2, 858, 009 | 2, 926, 63 
5 nea ea 944,539 | 940,001 | 970/829 |. 2,855,369 |... 
ec a 944,212 | 943,722 | 939,256 | 970,120 | 2,827,190 | 2,853,098 
yA 943,457 | 943,035 | 938,602 |... 2'825,094 |. 











1 For explanation of symbols in this column, see text, p. 115. 
2 Corrected for underreporting. 


TaBLE AQ.—CatLcuLaTION OF Rates OF MorTALity! FOR 
* Waitt Mates at Acres? 1 To 4: Unirep Sratss, 1939-1941 














1 2 3 4 
ePs=P:'/Ex>-.---~-=--- eee eats 0. 99715487 | 0.99861144 | 0.99902406 | 0. 99920466 
pat Oh ae ee eee ee . 99796459 | .99873926 | . 99907628 99925863 
PIs Ma Dad Dy LO8 2102 Peres tS . 99512525 |- .99735245 | .99810124 | .99846388 
ny et at See OE ee | - 00487475 | .00264755 | .00189876 | .00153612 





1 Unadjusted for effect of migration. 
2 Age denoted by z. 


Derivation of separation factors for deaths 


In the preceding section, mention was made of the 
necessity of separating the deaths of each calendar year 
into two groups according to whether death occurred in 
the same calendar year as the last birthday attained, 
or in the following year. This could evidently be 
accomplished by sorting on the year of birth. To 
illustrate this, consider the case of children dying in 
1940 at age 3. In this group, all those who reached 
exact age 3 in 1939 were obviously born in 1936, 
while those who reached exact age 3 in 1940 were born 
in 1937. However, deaths in the United States are not 
tabulated by year of birth; and it was therefore necessary 
to estimate, in each case, the subdivision of D,’ into 
Wak, and A pi. 8 . 

_ This is accomplished by employing what may be 
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figures refer to deaths of infants born in 1935. 
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called “separation factors.” 
denoted by f,’, is defined as 


ele 
Sa Te D 


The separation factor, 





(18) 


In dealing with death statistics not tabulated by year 
of birth, it is customary to employ values of this ratio 
obtained from other data, so that the working formulas 
are: 
«f= (J oe fae oP (19) 
and 
wf =F. me) 9, Pa (20) 


Tabulations of deaths from which values of f,7 can be 
obtained directly have never been made in the United 
States, and are found in only a few countries, notably 
Germany.’ Such a tabulation is now being under- 
taken in the Bureau of the Census based on a 10-percent 
sample of all 1944 deaths under age 5; and the values 
derived from it will be available for use in the prepara- 
tion of future life tables. 

It is not always satisfactory to use values of f,? based 
on the statistics of other countries, particularly if such 
statistics are, in addition, not very recent, as the values 
of this ratio have been observed to vary as between 
different countries and to change markedly over periods 
of time. Another alternative is to approximate the 
values of f,7 by making use of tabulations of deaths by 
month of age, if these are available. In the United 
States, such tabulations have been. made in recent 
years only for the first year of life. However, it is in 
the first year of life that the values of f,? are most sub- 
ject to change, so that reliance on values obtained from 
outside sources is most unsatisfactory. Accordingly, 
the values of f,” used in connection with the life tables 
in this volume were all estimated from the tabulations 
of deaths by subdivisions of the first year of life. 

The method of arriving at such estimates is -best 
illustrated by a numerical example. This example 
will be based on the tabulation of infant deaths for 
males of all races in 1935. The data to be used are 
given in table AR. In this table, attention is called to 
the figures in bold-face type which extend across the 
table more or less diagonally. It is evident that all the 
figures below and to the left of the bold-face figures 
represent deaths of infants born in 1934. Similarly, 
all the figures above and to the right of the bold-face 
How- 
ever, the bold-face figures themselves include some 
deaths of infants born in 1934 and some deaths of 
infants born in 1935. In the case of all these figures 
except those which represent deaths in the month of 
January, it was assumed that an equal number were 
born in each of the 2 years. When one of these num- 
bers was an odd number, the extra infant was assumed 
to have been born in the year of death (in this case, 
1935). 


18 See U. S. Bureau of the Census, United States Life Tables, 1890, 1901, 1910, 


and 1901-1910, p. 339, Government Printing Office, Washington, D, C., 1921. 
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TasBLeE AR.—Degatus or Mates UnpER 1 YEAR or AGE, By Monty or Deatu anp By Acs: Unitep Sratss, 1935 



































AGE Jan. Feb. Mar. Apr. 

Total undoril, years: — 2s eee 7,145 6,376 6, 691 5, 740 
Underwd day. 2758: tec as se eS eee 1, 548 1, 451 1,610 1, 561 
2 a ea 413 394 413 379 
ads ys. o2 28 314 327 304 264 
3 to 6 days_____- 624 508 553 502 
Rweeki@tsse: 1) Ces eis Fe See eee ee 382 352 371 280 
2 WOCKS rs a eee ae ee 303 245 270 189 
eo weeksito Timonth!2 2. Gs Mes oe eee 282 233 193 184 
it THONG ALS es Sey 8 eet ek 717 558 528 435 
DANONLNS =o eee eee ee eee be eee 531 431 429 347 
Sintonths-0 5 seed. 2k Nay Ni Sie ee ee 416 352 346 296 
2 SOR ENS 2. = ce Se ee oe es Bees 322 272 279 204 
S Months Saas: chee ete ee eS Bes ee 267 237 249 189 
BieeouNS ==. tet ka oe ee eee 237 253 242 182 
7 months_____- 186 188 220 184 
8 months__-____ 158 172 200 151 
9 months._--__- 159 162 186 162 
AQ ION GS Sse ee ea eee ee eee ae 124 113 141 120 
Dmonths tlh tie Beers Ae, . See 160 128 157 111 





In the month of January, the assumption was made 
that, within each age period shown, %; of the total 
deaths occurred on each day of the month. “In the 
case of deaths under 1 day, an infant included in this 
group who was born in 1934 must have died on January 
1. However, even among those dying on January 1 
at an age under 1 day, some were born in 1935. There- 
fore it was assumed that % of %1, or %» of the deaths 
under 1 day occurring in January were of infants born 
in 1934. Multipliers for the other age periods under 1 
month were obtained by similar reasoning, and are 
shown in table AS. It will be sufficient to give one 
further illustration. Those infants dying in January 
1935 at the age of 1 week (exact age 1-2 weeks), who 
were born in 1934 inélude all those dying in this age 
interval on January 1 to 7, inclusive, and a portion of 
those dying on January 8 to 14, inclusive. The number 
of deaths on January 1 to 7 is assumed to be %; of the 
total for the month. The number occurring on Janu- 
ary 8 to 14 is likewise assumed to be %1, and it is further 
assumed that one-half of these are of infants born in 
1934. Therefore, the proportion of the total January 
1935 deaths at the age of 1 week which are assumed to 
represent 1934 births is %; plus % of %1, or 7%. 

By the application of these rules, the estimated 
total number of deaths under 1 year in 1935 of infants 
born in 1934 is found to be 14,236 to the nearest integer, 
while the total number of deaths under 1 year in 1935, 
irrespective of the year of birth, is 68,805. Therefore, 
the value of f,'** is the quotient of 14,236 by 68,805, 
or .207. 


TaBLE AS.—PrRoPoRTION OF JANUARY DratHs UNDER 1 MontH 
ASSUMED TO REPRESENT BrirRTHS OF THE PREVIOUS YEAR 














f 3 weeks 
Under 3 to6 
Aveiat death ges see 1 day| 2 days 1 week|2 weeks} tol 
1 day days month 
Assumed proportion born in 
previous year: .-2-_ 2222-2... Yé2| 362 52| 1962) 2Yée 3562 5262 


However, this value applies to all males of all races 
combined; and it is desired to obtain values for the 
different races separately, as f,” is known to vary 
significantly by race. <A difficulty is encountered in 














May June July Aug. Sept. Oct. Nov. Dec. 
5, 747 5, 489 5, 413 5, 219 4, 920 5, 107 5, 148 5, 815 
1, 680 1, 689 1, 746 1,631 1, 405 1, 502 1, 486 1,470 
380 373 391 421 391 375 310 414 
238 235 260 231 238 218 251 292 
409 442 406 420 409 417 422 485 
309 287 297 290 274 265 291 350 
174 178 149 177 168 156 195 224 
161 142 162 142 162 154 158 199 
459 354 321 366 381 447 412 476 
333 310 268 259 281 324 356 390 
293 216 228 202 259 257 261 347 
206 239 231 197 190 209 198 237 
184 177 171 171 154 159 184 212 
186 170 187 146 123 152 149 148 
161 155 141 147 128 113 112 142 
166 135 133 124 120 110 121 115 
170 165 133 107 98 87 93 108 
115 118 102 83 |, 73 77 82 112 
123 104 87 105 66 85 62 94 


that the tabulation of infant deaths in the United 
States by age and month of death was further sub- 
divided only by sex prior to 1939; and commencing 
with that year, even the sex classification was elimi- 
nated.!? However, for all the years involved in the 
life table calculations, another tabulation was avail- 
able giving infant deaths for the United States by age, 
race, and sex (but not by month of death). Separa- 
tion factors at age 0 by race and sex for the years 1939 
to 1941 were obtained by making the assumption that, 
within each age period, the distribution of deaths by 
race and sex was the same in each calendar month of 
death as for the entire calendar year. The values for 
the years 1934 to 1988 had previously been calculated 
by a somewhat less refined method, and were not re- 
computed. The values of f,? actually employed for 
each of the years 1934 to 1941 are given in table AT. 


TABLE AT.—S=PARATION Factors at AGE 0 (VALUES OF f,”) BY 
RAcE AND Sex: Unirep States, 1934-1941 


. 





























WHITE NEGRO OTHER RACES 
YEAR ae a ————— 
Male Female Male Female Male Female 
0, 187 0. 198 0. 216 0. 226 0, 291 0.319 
. 199 . 210 . 210 . 215 . 302 . 304 
- 181 -191 . 216 . 221 . 275 - 315 
. 196 . 204 . 214 . 219 PM . 310 
oLT7 . 188 ey 7- . 223 . 296 . 332 
. 180 - 191 . 226 - 231 . 804 . 348 
- 162 .174 ~ 202 . 209 . 270 - 320 
. 168 - 180 . 223 . 230 . 328 . 310 


As no data were available for the United States from 
which separation factors for ages 1 to 4 could be esti- 
mated, the values employed by Glover ” were again 
used. These are given in table AU. 


Taste AU.—SEpARATION Factors Usrp at Acxs! 1 to 4 


1 2 3 4 








Separation factor fs_----------------------------- 0.470 | 0.480 0. 480 





1 Age denoted by z. 


It will be noted that the values are given by age 
only, and are assumed independent of sex or race. 
As the values used by Glover were based on German 


1” This was resumed in the tabulation of infant deaths for 1943. 
20 U.S. Bureau of the Census, op. cit., p. 340. 
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statistics of 1911 and prior years, their appropriateness 

for use in connection with recent data for the United 

States was tested before they were used for this purpose. 

A technical explanation of the test which was applied 

is given in section A of the appendix.”! 

Adjustment of mortality rates at ages 0 to 4 for the 
effect of migration 

In the method previously described for obtaining 
rates of mortality at ages 0 to 4, it was assumed that 
the population under observation was not affected by 
migration during the period and at the ages considered, 
and that the deaths allocated to each annual cohort of 
births included all the deaths occurring in the cohort, 
and no deaths outside the cohort. Actually, it must 
be supposed that the deaths reported included some 
deaths of children born outside the continental limits 
of the United States, and failed to include some deaths 
of infants born in the United States who died outside. 
Some indication of the effect of immigration can be 
gained from the census tabulations of foreign-born 
population. The effect of emigration is more difficult 
to appraise, but is believed to have been negligible 
at the ages and during the period under consideration, 
and was therefore ignored. In other words, it was 
assumed that the native population under age 5 on 
the date of the census included all the survivors of 
births of the 5-year period ending on that date. 

The method employed to allow for the effect of 
immigration involves certain concepts which make it 
necessary to refer briefly to the calculation of death 
rates at ages 5 and over. The central death rate is 
defined in terms of the life table as” 


m=z (21) 
In other words, it is the number of deaths occurring 
during a year in the stationary life table population 
at age « last birthday, divided by the total number of 
persons at age x last birthday in the stationary popu- 
lation. When the life table covers a short period, such 
as 1 or 3 years, it is usually assumed that this is equal 
to the central death rate computed from the actual 
data: that is, 
{ig D: 
ae ae 





: (22) 


where D, denotes the number of deaths in the period 
of observation at age x last birthday, P, denotes the 
population at age x last birthday at the middle of the 
period, and nm denotes the number of years in the 
period. This assumption serves to bridge the gap 
between the actual population’and the ideal life table 
population. Under this method, migration presents no 
difficulty if it can be assumed that the net migration 
has been uniformly spread over the period. For, in 
that event, the adjustment required in the number of 


21 See p. 135. 
22 See pp. 21-22 for definition and explanation of the life table functions. 
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person-years of exposure to the risk of dying is n/2 
times the net migration, and since the population at 
the middle of the period has already been subjected to 
about half the net migration for the entire period (and 
is multiplied by n in the formula), the necessary adjust- 
ment is automatically taken care of. 

This method of obtaining mortality rates was not 
used at the very young ages because of the known 
deficiency in the census enumeration. However, the 
procedure actually followed, while designed to produce 
estimated populations corrected for underenumeration, 
yields an estimate of the native population only 
(ignoring emigration). Now, formula (22) can be 
written in the form: 


iaihleg WEE a boa 
T Saad Oh sga-38 ake 











when P,* denotes the native population at age x last 
birthday at the middle of the period, and m,” denotes 
an, approximate value of m,, in which the native popu- 
lation, rather than the total population, has been used 
as the denominator. Since the value of m, obtained 
from births and deaths by the process described is 
really m,%, it needs to be corrected by multiplying by 
the factor P,*/P,. 

If it is assumed (as it usually is) that, in the life table, 


L,=ly— sts, iiMfollowathatz 








24s 
M35 —q; (23) 
or, solving for qz, 
_ 2m 
lat 5p. (24) 


Therefore, it would be possible to convert the values of 
dz obtained without considering migration into values 
of m, by formula (23), multiply them by P,*/P., and 
then convert them back to g, values by formula (24). 
However, this lengthy procedure is unnecessary, for 
the ratio P,”/P,is always very close to unity, and thus 
represents only a slight adjustment; and putting equa- 
tion (24) in the form: 


1 = 
de> m1 +5m.) 


=m,—xm,+ sail 

shows that a slight adjustment in the value of m, 
results in a very nearly proportional adjustment in q,. 
Therefore, the adjustment factor P,”/P,may, without 
appreciable error, be applied to the values of ¢, directly. 

In the case of the life tables in this volume, P,” and P, 
should properly represent populations on July 1, 1940, 
the midpoint of the 3-year period 1939-1941. However, 
since the adjustment involved is small in any case, it 


% Spurgeon, E. F., Life Contingencies, third edition, pp. 4-5, Cambridge University 
Press, London, 1938. 
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was felt that little error would result in calculating. this 
ratio from populations on the census date (April 1, 
1940). Hence, the actual procedure at ages 1 to 4, was 
merely to multiply the unadjusted rate of mortality by 
the ratio of the native population to the total popula- 
tion, as enumerated in the census, at the corresponding 
age and in the same classification by race and sex. This, 
of course, involves the assumption that the enumeration 
was equally complete for the native and foreign-born 
elements of the population. The method used in 
estimating the distribution of the foreign-born under 
age 5 by single years of age has already been described,” 
and the resulting distribution by nativity, race, and sex 
of the population on April 1, 1940, is given in part I of 
table AM.?5 

The above method is not appropriate for adjusting 
the mortality rate at age 0, because in that case, the 
small amount of immigration which occurs is believed to 
be heavily concentrated in the latter part of the year of 
life, while the mortality is very much heavier in the 
early part. Therefore, the application of the ratio 
P,*/P, to the mortality rate q, would greatly overstate 
the amount of the necessary correction. Hence, the 
expedient was adopted of applying the adjustment ratio 
to the mortality rate for the second portion only of the 
first year of life: that is, to the probability s3¢.=1—spo. 

The numerical illustration showing the calculation of 
mortality rates for white males in the United States in 
1939-1941 is completed, for ages 1 to 4, in table AW 
which exhibits the adjustment for the effect of migra- 
tion. 
TasLE AW:—ADJUSTMENT OF Rates OF MORTALITY FOR WHITE 


Matss at Acgs! 1 To 4, To ALLOW FOR IMMIGRATION: UNITED 
States, 1939-1941 














1 2 -3 4 
Unarjusted \q2274 rt see 0. 00487475 | 0.00264755 | 0.00189876 | 0. 00153612 
Adjustment factor ?_2_ 2... - 99935557 | .99911903 | .99879579 | . 99854398 
Adyastedign Wyse. wot eks. es - 0048716 . 0026452 - 0018965 . 0015339 





1 Age denoted by z. J aye ‘ 
2 Estimated native white male population at age x divided by total white male 
population at age z, April 1, 1940.- See table AM, part I, p. 113. 


In the case of age 0, formulas (16) and (17) give 
aPo= -96029016 and 5p.=.99124082. It follows that 
8Jo, the complement of 5p, is .00875918. Multiplying 
this value by the adjustment factor .99973095, which is 
the quotient of the number of native white males enu- 
merated at age 0 by the total white males so enumerated, 
gives .00875682 as the corrected value of s¢. The 
complement 370, which is .99124318, multiplied by ap. 
gives .9518811 as the adjusted value of po. The com- 
plement .0481189 is the final value of qo. 

There is a criticism of the theory underlying the 
method adopted in correcting for the effect of migra- 
tion the mortality rates at ages under 5, in that the 
deaths which were deducted from the recorded births 
in order to obtain the number of survivors at the var- 


% See p. 112. 
25 See p. 113. 
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ious ages include some deaths of children born outside 
the United States, so that the number of survivors of 
the native births is understated. As the deaths im- 
properly deducted are very few, the resulting error is 
slight, and in any case serves as a partial offset to the 
failure to take account of emigration. 


Grouping of ages for the computation of rates of mor- 
tality at ages 5 and over 


Deaths at ages 5 and over were not tabulated by 
single years of age during the period 1939-1941, but 
only in the 5-year age groups 5-9, 10-14, etc., with a 
final group at ages 100 and over. As a matter of fact, 
it has frequently been considered preferable, in the 
construction of national life tables, to work with 
grouped data for the reason that statements of age, 
both in death reports and in the census, usually show 
what is known as “heaping”: that is, marked prefer- 
ence for ages ending in certain digits, at. the expense of 
other digits. This preference is especially noticeable 
in the case of ages which are multiples of five; while, 
to a lesser degree, even numbers tend to be given more 
frequently than odd numbers. A notable exception 
to the latter rule is observed at age 21, where a marked 
concentration is commonly found. The use of grouped 
data tends to smooth out the irregularities resulting 
from digit preference by averaging together ages at 
which the reported figures are excessive and other ages 


‘where a deficiency appears. 


However, the particular grouping in which the 1939— 
1941 deaths were tabulated has not often been found 
the most satisfactory from the point of view of life 
table construction. Glover had both deaths and 
populations tabulated by single years of age, and made 
an exhaustive study ” of the results of all the possible 
methods of grouping in 5-year periods, finally deciding 
on the grouping 4-8, 9-13, etc. Wolfenden”® has 
also given a very full discussion of the general problem 
of heaping and the conclusions reached by a number 
of actuaries as to the best method. of age grouping for 
the data of various countries. In dealing with the 
1939-1941 data, there was, however, no choice as to 
the mode of grouping, insofar as deaths are concerned. 
While the census populations were available by single 
years of age, the. estimated populations on July 1, 1940, 
were much more easily obtained for the age groups in 
which deaths were available, and the computation of 
rates of mortality is appreciably simplified by having 
deaths and populations similarly grouped. 

Nevertheless, it was thought advisable to pide the 
nature of the ane present in the population data 
of the 1940 census and to test the effect of various 


36 See, however, Nathan Keyfitz, Census Monograph No. 18, Canadian Life Tables, 
1931, p. 8, Dominion Bureau of Statistics, Ottawa, 1937. Here, the “5-9” grouping 
was decided upon, even though both populations and deaths were available by single 
years of age. 

27 U.S. Bureau of Census, op. cit., pp. 356-364. 

% Wolfenden, op. cit., pp. 32-44, 54-57. See also Wolfenden’s discussion in the 
Transactions, Actuarial Society of America, vol. 42, Part 1, No. 105, pp. 78-86, 
May 1941. 
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possible groupings. This was done by summing the 
reported figures for ages ending with the same digit 
and comparing the totals by means of Myers’ 
“blended”? method.” For comparison, the deaths of 
the year 1935, the most recent year for which deaths 
have been tabulated by single years of age, were ana- 
lyzed in the same way. In this method of analysis, 
the ages below 20 are omitted, because they exhibit a 
pattern of digit preference which differs markedly from 
that observed at adult ages. The ages in the imme- 
- diate neighborhood of age 21 may also be omitted 
because of the peculiar form of heaping usually present 
there.*° Myers’ blended method is designed to elimi- 
nate any bias due to a particular choice of the starting 
age. 

In this case, ages 23 to 32 were employed as starting 
ages and the summations were not carried beyond age 
99.31. The results are shown in table AY. In this 
table, Negroes and other races are not shown separately, 
because these separate races were not tabulated by 
single years of age in the 1940 census. In interpreting 
the table, it should be noted that the extent of heaping 
or deficiency at any particular digit is indicated by the 
amount by which the percent shown for that digit 
differs from 10 percent. The ‘index of preference,” 
which is the sum of the absolute deviations from 10 
percent, is a useful general measure of the amount of 
bias present. The smaller the index, the less error is 
present, since if there were no bias, all the percentages 
would be exactly 10 percent, and the index would be 0. 


TaBLE AY.—PREFERENCE FOR Dicits OF AGE BY RACE AND 
Sex, IN THE UNITED States, For 1935 DratTus anp 1940 
Census PopuLatTions: NuMBERS REPORTED aT Eacu Diait 
or AGE! as Percent oF ToTaL NUMBER 









































1935 DEATHS 1940 POPULATIONS 
DIGIT OF AGE White Nonwhite et White Nonwhite 
Total ||—H——|——_——_] + 0" — 
deaths | vratel F&,| mate! Fe {lotion arate! Fe | ntatel Fe: 
mal male male male 
Die ee =e. 11.1 ||} 10.5 | 10.6 | 15.8 | 15.9 | 11.6 |/ 11.0 | 11.5 | 14.6 15.0 
eee te ee 8.7 9.0 8.9 7.4 7.3 8.5 8.8 8.6 6.8 6.3 
te ee ae Pe 10.0 || 10.0 | 10.0 9.8 9.6 | 10.4 || 10.5 | 10.4 | 10.1 9.9 
O23) os aesse: AL 9.9/ 98] 84 8.4 9.6 9.8 9.6} 83 8.2 
en es Beers 10.1 |} 10.2} 10.3] 8&9 9.1 9.7 9.9 9.8 9.0 8.8 
Ie ylqapeeseeeredigane 11.4 || 11.0 | 10.9 | 14.5 | 14.1 | 10.7 |]-10.5 | 10.6 | 12.5 12.4 
OSe2erci, 2524 9.6 9.7 9.8 | 8.4 8.6 9.6 9.7 9.7 9.0 9.0 
7 pee ee soe 9.6 OS | 874 82: 1418.4 9.6 9.7 9.6] 88 8.7 
Ch epee so 10.1 |} 10.1 | 10.1 9.7 9.7 | 10.3 || 10.1] 10.3 | 10.6 11,2 
(1 a Sapheretpe ti, Food 9.7 9.8 9.9) 89 8.9 | 10.0 |; 10.0 9.9 | 10.3 10.5 
Index of pref- 
erence ?____- 5.4 3.6 3.8 | 20.6 | 20.0 | 6.0 4,2} 5.6) 16.2 18, 2 














1 Computed by Myers’ blended method, using starting ages 23 to 32 and ending 
at age 99 in all cases. : 
2 Sum of deviations from 10 percent, taken without regard to sign. 


Inspection of the values of the index of preference 
shows, as might be expected, that the error is much more 
serious for the nonwhite than for the white races. 
Among white persons, there is slightly greater bias 

22 Myers, Robert J., Errors and Bias in the Reporting of Ages in Census Data, 'Trans- 
actions, Actuarial Society of America, vol. 41, Part 2, No. 104, pp. 395-415, October- 
November 1940. See especially pp. 402-407, 411-415. 


30 See p. 120. 
* 31 For the details of Myers’ method, see his article, previously cited. 
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in the populations than in the death statistics; but 
among the nonwhite the reverse is true. In fact, in the 
nonwhite deaths, the heaping on digits 0 and 5 is so 
pronounced that all the other digits show a deficiency. 
Table AZ shows the value of the index-of preference 
for the total population in each census from 1880 to 
1940. With the exception of the 1940 figure, these 
values are taken from Myers’ article? This table 
indicates a steady improvement over the entire period 
in the accuracy of age statements. The relatively low 
figure for 1900 is due to the fact that in that census both 
age and date of birth were asked for, while in other 
censuses only age was obtained. 


TasBLE AZ.—INDEX OF PREFERENCE IN STATEMENTS OF AGE IN 
THE CENSUS OF POPULATION: UNITED SraTEs, 1880-1940 




















Index of Index of 
HEB preference SENS LS preference 
ios) Oe Beep es SS. OLS See ES 20.8 LO2OLS Say TG A259. Bs Fes S! 9.0 
TSSOP aes ee tee es ed T5007 ud Gotu ae te ee 8.6 
1DOGI SESS Se DA Hs LEAD Ae MEL SE ERC oot 6.0 
DOIC2 eee st, ahs fe oe 2 





The percents in table AY may be used to test the 
effectiveness of different grouping methods by adding 
the percentages for the five digits which are combined 
in the particular grouping method. The closer the 
resulting total is to 50 percent, the better is the given 
method. Table BA shows the results obtained with the 
data of table AY. If it can be assumed that the pattern 
of digit preference among the 1939-1941 deaths was 
similar to that found in 1935, evaluation of table BA 
purely on the basis of the proximity of the totals to 50 
percent would indicate the best groupings for deaths to 
be “1-5’’ for whites and ‘‘2-6” for nonwhites; while for 
the populations the preferred groupings would be either 
“4-8” or “5-9” for whites and “4-8” for nonwhites. 
However, in computing rates of mortality, if the same 
grouping is to be used for both populations and deaths, 
it is of little avail to select the most effective grouping 
for populations if this grouping produces marked bias 
in the death figures, and vice versa. On the other hand, 
the correct mortality rates will be obtained, even with 
considerable error in both population and death sta- 
tistics, if both are deficient or both excessive in the same 
proportion. This suggests choosing as the best age 
grouping for mortality rate calculations the one in 
which the smallest difference is found between the 
percents in table BA for deaths and populations. This 
criterion indicates as the best groupings “‘5-9’’ for 
whites and ‘4-8” for nonwhites. Since the “5-9” 
grouping appears to be an advantageous one for the 
data of white lives, and no other grouping is actually 
available in the census for Negroes and other races 
separately, and in view of the simplification which 
results from employing the same grouping for both 
populations and deaths, it was decided to use the “5-9” 
grouping throughout. 


32 Myers, op. cit., p. 403, 
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Taste BA.—PERCENTAGE OF ToTAL REPORTED IN VARIOUS 
QUINQUENNIAL AGE GROUPINGS IN THE UNITED STATES, FOR 
1935 Dratus AND 1940 Census PoruLations ! 


1935 DEATHS 1940 POPULATIONS 


DIGIT White Nonwhite White Nonwhite 
GROUPING ‘Total pat ey hy Ee aoe 
eaths 
Fe- Fe- |lation Fe- 

Male nls Male male Male Tat Male Thalé 

Bbertoe A 49.9 || 50.1 | 49.9 | 49.0 | 48.5 | 48.9 || 49.5 | 49.0 | 46.7 45.6 
DT foe ely eed 50.8 || 50.8 | 50.8 | 50.0 | 49.8 | 50.0 || 50.4 | 50.1 | 48.9] 48.3 
Sab seis 50.4 || 50.6 | 50.5 | 48.4 | 48.6 | 49.2 || 49.6 | 49.3 | 47.6] 47.1 
7 ee iy ee en 50.8 || 50.8 | 50.8 | 49.7 | 49.9 | 49.9 || 49.9 | 50.0 | 49.9] 60.1 
i ape ee 50.4 || 50.4 | 50.4 | 49.7 | 49. 0.2 || 60.0 | 50.1 | 51.2} 61.8 











1 The Sy ee in this table were obtained by summing the appropriate ones in 
table A 


General procedure used in obtaining rates of mlm 
at ages 5 and over 


The method used in obtaining mortality rates for 
individual years at age from the grouped data at ages 
5 and over was that of osculatory interpolation. This 
method has been used for many years in the construc- 
tion of the national life tables of England and Wales, 
and the United States, and was adopted in the most 
recent official life tables of Canada and Australia. It 
produces a satisfactory degree of smoothness while at 
the same time yielding mortality rates which fit the 
original data closely. Osculatory interpolation may be 
defined as that method of interpolation which insures 
smooth junction between the curves representing the 
interpolated values in adjacent tabular intervals by 
requiring that such adjacent curves have the same 
first derivative (or, sometimes, the same first and 
second derivatives) at the point of junction.** 

In applying the principle of osculatory interpolation 
to the construction of life tables, there are two possible 
methods of approach. In the first method, osculatory 
interpolation is applied to the populations and deaths 
separately in order to obtain smooth interpolated values 
for single years of age. The rates of mortality are then 
computed by relating the interpolated values for deaths 
and population at each age. In the second method, 
“pivotal” rates of mortality are obtained at specified 
intervals, and osculatory interpolation is then applied 
directly to the mortality rates, in order to fill in the 
intermediate values. The pivotal rates are obtained 
by first deriving pivotal values of populations and 
deaths separately from quinquennial (or other) sums 
of data, usually by ordinary interpolation, the inter- 
polation process being sometimes combined with a 
certain amount of graduation, or smoothing. 

There has been much discussion of the relative mérits 
of these two methods of approach. The first method 
was introduced by Dr. John Tatham and used by him 
in constructing the English Life table number 6, cover- 
ing the period 1891-1900. It was improved by George 
King, and in this improved form was adopted in this 

33 For a synopsis of the theory of osculatory interpolation and of the historical 


development of the subject, see Hugh H. Wolfenden, The Fundamental Principles of 
Mathematical Statistics, pp. 124-132, Actuarial Society of America, New York, 1942, 
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country by Glover and Foudray and has been used in 
all previous United States life tables. The second 
method was introduced by George King in connection 
with the English Life tables numbers 7 and 8, and has 
been followed by Sir Alfred Watson in preparing the 
subsequent tables numbers 9 and 10. It has also been 
used in the most recent official life tables for Canada 
and Australia. For the former method it is argued. 
that by its use the investigator is enabled to keep closer 
to the original data, and can test the reasonableness of 
the interpolated results in the light of his knowledge of 
the basic characteristics of the populations he is deal- 
ing with. The method also has the practical advan- 
tages that it requires no decision as to the ages at 
which pivotal values are to be calculated or the for- 
mula to be used in obtaining them, and that mortality 
rates for any combination of the original population 
classes can be readily obtained without performing a’ 
new interpolation. Such a case, for example, would 
be the preparation of a life table for total whites, after 
separate tables for white males and white females had 
been completed. 

For the second method it may be argued that all 
mathematical formulas of interpolation, particularly 
those of the osculatory variety, are based on the assump- 
tion that the values being estimated can properly be 
expected to form a smooth series. Now, it can reason- 
ably be expected that, with a large enough body of 
data, the rates of mortality should exhibit a smooth 
progression from age to age. However, the populations 
and deaths at single ages, arising as they do from 
fluctuating annual cohorts of births, and affected to a 
considerable extent by the incidence of past migration, 
can hardly be expected to be perfectly smooth. Hence, 
the assumption underlying the use of an interpolation 
formula is not entirely valid when it is applied to such 
data. There is also a practical advantage in that only 
one complete interpolation is required, as against the 
two separate interpolations needed in the other method. 
Also, the second method is found, in general, to produce — 
a smoother series, because the graduating effect of the 
osculatory formula is applied directly to the mortality 
rates. A further point is made by Sir George Hardy, 
who states ** that in “graduating separately the num- 
bers in the two series of ‘exposed to risk’ and ‘died’ 
rather than their ratio, . we thereby discard our 
previous knowledge of the nature of the curve expressing 
that ratio—our general knowledge, that is, of the 
nature of the curve q; or pz.” 

In the preparation of the present life tables, careful 
consideration was given to the choice as between the 
two general methods of procedure, and experimental 
calculations were made by both methods. In the end, 
the method of operating directly on the rates of mor- 
tality was adopted, as it was found to produce smoother 


34 Hardy, G. F., The Theory of the Construction of Tables of Mortality and of Similar 
Statistical Tables in Use by the Actuary, p. 21, Charles and Edwin Layton, London, : 
1909. 
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values, and the theoretical arguments in its favor 
seemed more cogent. Pivotal values of both popula- 
tions and deaths were obtained by interpolation for 
the middle age of each of the age groups used: that is, 
at ages 7, 12, 17, etc., and the corresponding pivotal 
rates of mortality were obtained by the usual formula: 


D, 

1 nP + BD, 78) 
where D, and P, denote the pivotal values of deaths and 
populations, respectively, and n is the number of years 
in the period of observation: in this instance, 3. This 
formula is obtained at once by substituting in formula 
(24) the value of m, given by formula (22). On the 
basis of these pivotal rates, values of g, were obtained 
by osculatory interpolation for all integral ages from 
age 5 to the limiting age of each life table. The formu- 
las used in obtaining pivotal values and in performing 
the osculatory interpolation, the method of securing 
smooth junction with the mortality rates at ages under 
5, and the special devices adopted to extend the tables 
into the very high ages where the use of actual data 
leads to unreasonable results, are described in the sec- 
tions which follow. 


Pivotal value formulas employed 

The pivotal value formula employed in the majority 
of cases was the usual King formula, which, written in 
central difference notation, is:* ° 


V,= .2w,— .00867w, (26) 

where v, denotes an interpolated value for the single 

year of age x; w, denotes a quinquennial sum of data 
2 

centered on age x: in other words, w,= >Ju,.;, where 
—2 


t= 


the ‘“‘w’s’”’ denote unadjusted single year values; and 
the symbol 6 denotes a central difference * taken at 
quinquennial intervals. In other words, if data (e. g., 
deaths or populations) are available for three consecu- 
tive 5-year age groups, this is a formula for estimating 
the number at the single age in the middle of the 
middle group. If the single year values for all 15 ages 
are exactly fitted by a third degree polynomial, this 
formula gives exactly the correct value. The assump- 
tion is, therefore, that the single year values would be 
approximately fitted by a third degree polynomial if 
they were unaffected by age heaping or sampling error. 
To facilitate the numerical computation, the formula 
was put in the alternative form: 


v0,= — .008w, 5+ 2160,— 008 Wr5 (27) 
which was used (with certain exceptions to be noted 
later) to compute pivotal values of populations and 
deaths at each fifth age from age 12 to 97. The pivotal 


35 For a derivation of King’s formula, see pp. 109-110 of Wolfenden’s Actuarial] 


Study, previously cited. 
36 Freeman, Harry, Mathematics for Actuarial Students, vol. 2, p. 76, Cambridge 


University Press, London, 1939. 
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values ‘for populations were taken to the nearest 
integer; those for deaths, to two places of decimals. 
In applying formula (27) to obtain pivotal values at 
age 97, figures for the age group 100 and over were used 
as though they represented the age group 100-104. 

Applying King’s formula to obtain a pivotal value at 
age 7 would involve substituting in the formula a value 
of w,, which would be a sum of data for the age group 
0-4. It was not considered proper to regard such a 
figure as belonging to the same series with the other 
‘yw’ values: in the case of the deaths, because of the 
special mortality conditions prevailing in the first year 
of life; and in the case of the populations, because of the 
substantial underenumeration of infants and small 
children in the census. Hence, the pivotal values at 
age 7 were obtained by the following special formula 
based on ordinary interpolation from sums of data for 
the three age groups 3-4, 5-9, and 10-14, assuming that 
the 12 single year values can be fitted by a second degree 
curve: 

= 799 | 26 (ust) +157 — Twn | (28) 

To derive this formula, suppose that w;,,=a-+bxr+c2”. 
Then, 


Uz7= a 
w,=5a+10¢ 
Wy= 5a+25b6+ 135¢ 
Us+Us=2a—7b6+25e 


Now if it be assumed that wz=m(uz+u4) +nw,+rvy, 
substituting the above expressions and equating coeffi- 
cients of a, b, and ¢ gives: 


*2m+5n-+5r=1 
—Tm+25r=0 
25m+10n-+ 135r=0 
Solving these equations yields m=—s, n='%oo, and 
r= — oo, which are precisely the coefficients in formula 
(28). 


The other exceptions made to the use of King’s 
pivotal value formula were confined to the life tables for 
Negroes and other races. In working with Negro 
data it has often been found that the substantial amount 
of heaping present tends to produce cyclical fluctuations 
or waves which give to certain portions of the graph 
of the g, function somewhat the appearance of a sine 
curve superimposed on the basic mortality curve. This 
condition is quite apparent in the published graphs 
of the g, function in certain previous United States life 
tables.°7 However, this peculiarity can scarcely be 
considered a genuine characteristic of the data and there 
would seem to be little justification for reproducing it in 
the life table. 

It will be remembered that in the discussion of digit 
preference in age statements® the “5-9” grouping 
was found to be not the most desirable for the nonwhite 

#7 U.S. Bureau of the Census, op. cit., p. 245; and United States Life Tables, 1930-1959 


(Preliminary), for White and Nonwhite, by Sex, pp. 12-14, July 1941. 
38 See p. 121. 
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data. In fact, table BA shows that in the digit grouping 
5-9, the nonwhite populations are overstated, while the 
nonwhite deaths are understated. In the digit group- 
ing 0-4, the reverse would of course be true. This would 
mean that the rate of mortality would be consistently 
understated in the groups consisting of ages ending with 
the digits 5-9, and consistently overstated in the ‘“‘0—4”’ 
groups, producing just the sine curve effect so frequently 
observed. When pivotal values were obtained by 
King’s formula, this tendency was clearly observed from 
age 30 to about age 60, where it became obscured by 
more serious errors in age statement.® Although the 
osculatory interpolation formula used has a moderate 
graduating effect, this was found not to eliminate the 
waviness entirely. Therefore, it was decided to use also 
a pivotal value formula which incorporates an element 
of graduation. 
The formula selected for this purpose was ” 


Pen 69610. + A88(de4s+ Oe g)— 136 (Wej10+ We) | (29) 


This formula gives the middle term of a 25-term series 
summed in five groups of five, on the assumption that 
the individual terms can be represented by a third 
degree curve. However, it is not unique in this respect, 
as an infinite number of other formulas exist which have 
the same property. Its uniqueness lies in the fact that, 
of the entire class of such formulas, this is the one for 
which the mean square error of the interpolated value, 
v,, is least, on the assumption that the mean square 
errors of the five sums of “‘w”’ values are all equal.” 

This formula involves the assumption that the “true 
values,”’ after adjusting for errors in the data, of any five 
consecutive age groups will be exactly fitted by a third 
degree curve. There are certain portions of the 
mortality curve in which this assumption is unsuitable. 
For both Negroes and ‘‘other races,” this is true of the 
ages under 30, where the death statistics form a curve 
with very rapidly changing curvature, and where, in any 
case, the tendency to “‘waviness” is not apparent, 
Here the use of formula (29) was found to produce 
unwarranted distortion in the mortality rate; accord- 
ingly, King’s formula was used. For the Negroes, a 
similar situation exists beyond age 75, where both 
populations and deaths are decreasing so rapidly that 
the assumption of fitting a third degree curve to the data 
of five consecutive age groups was clearly inappropriate. 
In the case of the data for ‘‘other races,’”’ populations 
and deaths also decrease rapidly above age 75, but the 
figures are so irregular, because of the small size of the 
data, that the smoothing effect of the special formula 
(29) was needed, and the values are so rough, in any 
case, that any distortion resulting from the use of this 

39 See p. 110. 

40 This formula was first published in an unsigned-book review in the Journal of the 
Institute of Actuaries, vol. 51, No. 272, p. 368, October 1919. It is also given by 


Wolfenden in his Actuarial Study (previously cited), p. 113. 
41 See Wolfenden’s derivation of this formula, already referred to. 
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formula is not of much importance. To sum up, 
formula (29) was used instead of King’s formula in 
obtaining pivotal values of populations and deaths at 
ages 32 to 72, inclusive, for Negroes; and at ages 32 to 
87, inclusive, for ‘‘other races.” 


Derivation of pivotal rates of mortality 


Pivotal rates of mortality were computed at every 
fifth age from age 7 to age 97 by applying formula (25) 
to the pivotal values of populations and deaths, They 
were carried out to seven decimal places on a unit basis: 
that is, to four decimal places on a per 1,000 basis. The 
progression of these rates at the very high ages was 
carefully studied, and unsuitable values were rejected 
by imspection. In the end, the originally calculated 
rates were retained through age 92 for white males ahd 
females and Negro males, and through age 87 for 
Negro females and ‘‘other races’? males and females, 
In the case of the life tables for combinations of classes, 
pivotal rates of mortality were obtained by summing 
separately the values used as numerators and denomi- 
nators in obtaining pivotal rates for the individual 
classes, at all ages at which the originally calculated 
rates were retained for all the individual classes 
included. 


Treatment of the very old ages 


At the very old ages (those above age 90, approxi- 
mately) mortality rates obtained in the conventional 
manner from the data as reported frequently appear 
unreasonable or even absurd. This condition is prob- 
ably due in part to inaccuracies in age- statements, 
and in part to random irregularities made possible by 
the very small size of the experience at these ages. It 
is customary, therefore, to reject those values which 
are considered unsuitable, and to end the life table in 
some more or less artificial manner. From a practical 
standpoint, it probably makes little difference what 
method is used for this purpose, as little reliance is 
placed on the values obtained at the very old ages, and 
they affect only slightly other life table values which © 
are extensively used. The question may properly be 
raised as to why it is necessary to show life table values 
at all beyond those ages at which they can be cor- 
sidered reliable. It may be answered that, in order to 
obtain values of the average future lifetime and of life 
annuity and assurance premiums, it is necessary to 
assume some values of the rate of mortality at the 
oldest ages, and the user of the tables may properly 
wish to be informed as to what values were assumed. 

In connection with the life tables included in this 
volume, the use of a fifth difference interpolation for- 
mula (as described in the next subsection) made it 
desirable to extend the series of pivotal rates of mortal- 
ity in some manner, prior to performing the interpola- 
tion. This was done, in each case, by fitting a third 
degree curve to the last four pivotal rates retained. In 
carrying out the actual arithmetic, each pivotal rate 
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beyond those retained from the original series was com- 
puted from the four preceding ones by the formula: 


Up=4Uz_5— 6Uz—-19 + 4Uz-15— Ur—20 


In the case of the life tables ‘for combinations of 
classes, pivotal rates of mortality were not calculated 
beyond age 92. A special problem arose at age 92 when 
individual classes for which the originally calculated 
rate had been rejected were included in the combina- 
tion. In such cases the pivotal value of the number of 
deaths, as originally calculated, was regarded as the 
correct numerator, and an adjusted denominator was 
obtained by dividing this numerator by the extra- 
polated pivotal rate of mortality. These adjusted 
denominators were carried out to two decimal places in 
order to avoid inconsistency between the life tables for 
combinations of classes and those for the individual 
classes included. 


Osculatory interpolation formulas used 


The osculatory interpolation formula used for the 
main body of the life tables in this volume was Jenkins’ 
modified fifth difference formula.*? The word ‘modi- 
fied’ in the name of this formula indicates that, al- 
though satisfying the conditions of smooth junction, it 
does not exactly reproduce the pivotal rates of mortality, 
but has a moderate graduating effect. The advantages 
of using a formula of this type have been aptly expressed 
by the Scottish actuary, James Buchanan, who says:* 

The weak point of the osculatory method, regarded as a 
smoothing agent, rests on the fact that the graduated curve is 
required to pass through certain predetermined points. The 
curve will in fact be constrained to take a form similar to that 
’ assumed by a flexible steel wire which is clamped at fixed points, 
so that, while the curve is free from discontinuities, any de- 
parture of these points from the smooth curve will be reproduced 
with resulting undulations, To remove this tendency to wavi- 
ness, Jenkins has devised his modified osculatory method, which, 
while requiring the successive interpolation curves to have the 
same slope and curvature at their common points at the end of 
each interval, does not require the curves to pass through the 
points corresponding to the calculated values. 

The practice of employing such a formula in the con- 
struction of national life tables has been slow to gain 
general acceptance, perhaps because it has been con- 
sidered that fidelity to the original data is here more 
fundamental than smoothness. However, experience 
has shown that a well chosen modified osculatory for- 
mula can usually be depended on to preserve the basic 
underlying trend of the mortality curve, only local 
irregularities being smoothed out. National life tables 
are being increasingly used for population projections, 
valuation of old-age pensions and survivors’ benefits, 

42 Jenkins, W. A., Graduation Based on a Modification of Osculatory Interpolation’ 
Transactions, Actuarial Society of America, vol. 28, Part 2, No. 78, p. 202, Octo- 
ber 1927. The formula is also given (in a form more closely resembling that employed 
in this volume) by Robert Henderson, Mathematical Theory of Graduation (Actuarial 
Studies No. 4), second edition, p, 22, Actuarial Society of America, New York, 1938. 

43 Buchanan, James, Recent Developments of Osculatory Interpolation, With Applica- 


tions to the Construction of National and Other Life Tables, Transactions of the Faculty 
of Actuaries (Scotland), vol. 12, Part 5, No. III, pp. 117-160, 1929. 
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and other calculations in which a lack of smoothness 
in the life table is likely to produce irregularities and 
inconsistencies which, although minor, can be awkward 
and inconvenient. Also, it may justly be argued that it 
is better to produce a smooth table which, in all likeli- 
hood, represents the true underlying conditions as 
precisely as they can be inferred from a careful analysis 
of the data, rather than a table which merely reproduces 
the data along with all the errors they are known to 
contain. It is a virtue of the better modified osculatory 
formulas that when applied to a series containing many 
undulations, such as rates of mortality for Negroes in the 
United States, they exert a considerable smoothing 
effect, and yet when applied to a series which is already 
fairly smooth, such as the corresponding rates for white 
persons, they produce only an insignificant change. 

In the case of 5-year age intervals, Jenkins’ modified 
fifth difference formula can be written in the form: 


s(s?— 25) 
Vat (me 3 36° ‘u, +S) 750 


t(t2—25) 
750 


1 
2 Seat 
oUsg— 6° wa )+ 


t 1 
5( te at eters a 


where uz and u,,,; denote consecutive pivotal values, 
6 denotes a central difference as before, t is a number 
between 0 and 5, s=5—t, and 2,,, denotes the interpo- 
lated value obtained by the formula. This formula 
produces contact of the second order: that is, the 
interpolation curves in any two adjacent age intervals 
have equal ordinates and equal first and second deriv- 
atives at their point of junction. It may be noted 
that this formula gives, on substituting t=0 and 5, 
respectively: 


OUats— otters) (30) 


(31) 


1 
0.= 1, —3GF Ua 


1 
Va45 = Uat5 36° Uats (32) 
These results show that the pivotal values are adjusted 
by the formula to the extent of 1/36 of the negative 
of the corresponding fourth central difference. Sub- 
stituting the expressions (31) and (32) and writing 


6°y, for 5°Ua— GO'Ua the equation (30) becomes: 


t(?—25) 
750 


s s’— 25) 


s r. 
Dap eet SAD ary vet go ty oa 7 aoe PYar4s (33) 


In using a formula which appears in this symmetrical 
form, the arithmetic can be considerably shortened by 


44 The form given here differs from that given by Jenkins and Henderson for the 
reason that here the single year of age is taken as the unit of reckoning, while in the 
other formulations the unit is the entire interval of interpolation (in this instance, 
5 years). The formula given here is readily obtained from Henderson’s expression 
upon replacing r by ¢t/5 and y by s/5. Jenkins’ original statement of the formula 
was in terms of advancing differences rather than central differences. 
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employing a special computation process in which the 
results of certain calculations are used twice. 

In the construction of all the life tables in this volume, 
this formula was used for interpolation from age 32 to 
the end of the table. As stated in the preceding sub- 
section, the series of pivotal rates of mortality was 
extended to the very old ages by fitting a third degree 
curve to the last four of the original pivotal rates 
actually used, which is, of course, equivalent to as- 
suming fourth differences to be 0. Under these condi- 
tions, formula (30) reduces to: 


8 (s?— 25) 
750 


t(t'— 25) ., 


Ua t+ Flas t) 750 Wats 


Va = plat 
which is merely the ordinary Everett interpolation 
formula “8 for quinquennial intervals. This shows the 
special convenience, in connection with Jenkins’ 
modified fifth difference formula, of the particular 
method chosen for terminating the life tables. It may 
be noted that, in carrying out the extrapolation for the 
very old ages, the second differences 5’u, were values of 
a first degree curve (or straight line), and could there- 
fore be obtained by the formula: 


OU = 26'Ug_-s—8'Ug-10 (34) 
This formula holds at the last age for which the calcu- 
lated pivotal rate was retained, and at subsequent ages. 

In the case of the life tables for combinations of 
classes, it was found that interpolation of the rates of 
mortality beyond age 92 would, in some instances, give 
results inconsistent with the rates for the component 
classes. Therefore, in all these tables, the interpolation was 
terminated at that point, and mortality rates for sub- 
sequent ages were obtained from the /, column of the 
life table, which was itself derived by a special process 
to be explained later. The value of 6g. to substitute 
in the interpolation formula was obtained by equation 
(34). This, of course, implicitly assumes the existence 
of an extrapolated pivotal rate at age 97. 

Because of the rapid change of curvature of the q; 
curve at ages under 30, and the small size of the rate of 
mortality at these ages, the fourth differences of q, are 
quite large in relation to the values of q, itself, and an 
excessive adjustment is introduced by Jenkins’ for- 
mula, which has the effect of replacing the pivotal values 
originally calculated by adjusted values obtained by 
formula (31), involving a fourth difference correction. 
Moreover, the mortality curve commonly displays 
genuine irregularities at these ages, which it is not 
desirable to remove by a smoothing process. There- 
fore, it seemed the wisest course to use a formula which 
sah ara pe cit., pp. 73-75. See also T. N. E. Greville’s discussion in the 
Record, American Institute of Actuaries, vol. 32, Part 1, No. 65, pp. 86-87, June 
1943, See also Louis I. Dublin and Alfred J. Lotka, Length of Life, pp. 338-339, The 
Ronald Press Co., New York, 1936. 

46 Freeman, op. cit., p. 66. The form given here may be obtained from Freeman’s 


expression by substituting central differences for advancing differences, changing the 
origin so that a corresponds to Freeman’s “‘0,”’ and replacing x by ¢/5 and & by 8/5. 
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would reproduce the pivotal values. The formula 
selected was the familiar Karup-King formula,” 


s*(s—5) 
- 250 


?(t—5) 
250 





Vati= iat Soa SOF atte t+ stars t ~O'Ua+5 (35) 
This formula was used for interpolation in all the life . 
tables between ages 12 and 27. 

Between ages 4 and 12 and between 27 and 32, 
special extensions were devised in order to secure 
smooth junction, in the one case with the mortality 
rates under age 5 specially computed from birth and 
death statistics, and in the other case with the rates 
above age 32 interpolated by Jenkins’ formula. 
Inasmuch as both the two interpolation formulas are 
of the third degree, third degree curves were employed 
for the special extensions as well. The curve used for 
ages 5 to 11 was required to reproduce the calculated 
rates of mortality at ages 4, 7, and 12, and to have the 
same derivative at age 12 as the Karup-King curve 
used between ages 12 and 17. The curve used for 
ages 28 to 31 was required to have its ordinate and 
first derivative equal to those of the adjoining Karup- 
King curve at age 27 and to those of the adjoining 
Jenkins curve at age 32. In both cases, there are 
four conditions imposed, and this is enough to determine 
a third degree curve. In each case also, it was possible 
to regard the interpolation by the special curve as 
merely a further application of the Karup-King 
formula, by utilizing a suitable artificial extension of 
the series of pivotal values.*® 

Seven decimal places were retained throughout the 
interpolation process, and the resulting interpolated 
rates of mortality were rounded to six places. They 
are further rounded to five places (or two places on a 
per 1,000 basis) in the published tables. 


Test of the graduation of the rates of mortality 


Tests were applied to the final rates of mortality in 
each of the six life tables for individual classes of the 
population to determine whether the graduation could 
be deemed satisfactory. It was not considered neces- 
sary to test separately the mortality rates for com- 
binations of classes. In making such tests, there are two 
chief points to be considered: (1) conformity to the 
original data, and (2) smoothness. Conformity to the 
original data is usually tested by calculating, for each 
age group, the number of deaths expected on the basis 


47 This formula was first published by Johannes Karup in his article, On a New 
Mechanical Method of Graduation, Transactions of the Second International Actuarial 
Congress, p. 83, Charles and Edwin Layton, London, 1899. It was discovered 
independently by George King who published it in the Journal of the Institute of 
Actuaries, vol. 41, p. 545, October 1907. Since its publication by King, it has been 
used extensively in the construction of national life tables, both in England and 
elsewhere. The formula is also given, in three different forms, by Wolfenden in his 
Actuarial Study (previously cited), p. 105. The expression given here is obtained at 
once from Wolfenden’s form (¢) upon replacing z by t/5 and y by s/5, and changing the 
origin so that a corresponds to Wolfenden’s ‘‘0.” 

For a discussion of computation methods, see John Boyer, Osculatory Interpolation 
in Practice, Record, American Institute of Actuaries, vol. 31, Part 2, No. 64, 
pp. 337-338, October 1942. A method similar to that mentioned in connection with 
the Jenkins formula can also be employed. 

48'The formulas which were used for this purpose are derived in the appendix, 
p. 186. 
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of the calculated rates of mortality, and comparing this 
with the number of deaths actually reported. This 
would seem to be a simple enough procedure, but, in 
dealing with grouped data, questions immediately arise 
as to the proper method of calculating the expected 
deaths. The traditional method consists in multiplying 
the population at each single age by the number of 
years in the period of exposure and by the value of m, 
at that age, based on the life table. In the present 
case, however, the populations used were estimated 
populations on July 1, 1940, and were not obtained by 
single years of age. Nor could such values be made 
available without considerable additional work, and 
without making some assumption as to the distribution 
of deaths by single ages. As an approximation to this 
procedure, experiments were made with the expedient 
of distributing the population in each 5-year age group 
into single years of age in the same proportion as the 
corresponding population on April 1, 1940, the date of 
the census. In the case of white males and white 
females, this method gave numbers of expected deaths 
consistently smaller than the corresponding number of 
reported deaths, although the differences were ex- 
tremely small in most cases. This condition resulted 
from the fact that the greatest “heaping” occurs at the 
ages ending with the digits 0 and 5, and in the “5-9” 
mode of grouping these ages are, in every case, the 
youngest ages of the 5-year age groups in which they 
fall, and therefore, in general, the ages having the 
lowest mortality rate in the group. This padding at 
ages where mortality rates are lower results in under- 
statement of the expected deaths. 

Another possible method of computing the expected 
deaths would be to compute, from the life table, an 
average central death rate for each 5-year period by the 
formula: 


Lo-lews 

5N,z= T;- T x45 (36) 
and to apply this rate to the total population in the age 
group, multiplying also, of course, by the number of 
years in the period of exposure. In the case of white 
males and white females, this method has a tendency 
to produce expected deaths which are consistently very 
slightly in excess of the actual deaths. This results 
from the assumption underlying the method: namely, 
that the proportionate distribution by single years 
within the 5-year age group is the same in the actual 
population as in the hypothetical life table population. 
This assumption is not exactly fulfilled, as the numbers 
decrease more rapidly with age in the actual popula- 


tion, because of the effect of past migration and of a 


steadily declining birth rate in past years. 

The fact that the general tendency of the relation 
between reported and expected deaths is completely 
reversed by making only a slight change in the method 
of computation of the expected deaths is in itself evi- 





dence that an excellent fit has been secured; and, by 
either method, the differences are in most cases small 
fractions of 1 percent of the numbers of deaths involved. 
However, it was felt that a more meaningful comparison 
would be obtained by estimating the populations at 
single years of age by an osculatory interpolation 
formula which preserves the 5-year totals. For this 
purpose, the Karup-King formula was used. In this 
connection the interpolation in the age group 5-9 was 
performed by a special extension by means of a curve 
having the property of reproducing the enumerated 
population in the age group 3-4. The resulting com- 
parison is shown in table BB. No comparison is made 
for the ages under 5, where the methods used in deriving 
mortality rates should, at least in theory, produce 
exact agreement between actual and expected deaths. 


TABLE BB.—ComMPARISON OF REPORTED DEATHS AND EXPECTED 
DEATHS ON THE Basis OF LirFE TABLES, BY Rack AND SEX: 
Unitep Srates, 1939-1941 
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DEATHS ON THE Basis OF LIFE TABLES, BY RACE AND SEX: 
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In the case of Negroes and “other races,” the dif- 
ferences between reported and expected deaths are 
larger, and the comparison shows about the same rela- 
tionships, regardless of how the expected deaths are 
computed. The method used in the case of white 
lives seemed, however, entirely suitable, and was 
therefore adopted. Table BB shows, for both Negro 
males and Negro females, a very large excess of expected 
over reported deaths in the age group 65-69, which is 
offset only to a small extent by deficiencies in the 
neighboring age groups. ‘This is because the expected 
deaths were computed on the basis of populations as 
actually reported, while the rates of mortality are based 
on a redistribution by age of the population and deaths 
between ages 55 and 70. This redistribution was made 
in the belief that a substantial number of persons 
actually between ages 55 and 65 had been reported at 
ages between 65 and 70. If this is true, the expected 
deaths for the entire 15-year age period would be 
greatly overstated, because the rates of mortality are 
much higher at the ages incorrectly given than at the 
true ages of the groups affected by this error. Table 
BC shows how the comparison would be altered if based 
on the redistributed populations and deaths, and 
indicates that the calculated rates of mortality conform 
satisfactorily to the redistributed data. 

The traditional procedure for testing the smoothness 
of the graduation of a series of rates of mortality calls 
for examination of the third differences of the graduated 
rates. 
fairly often, the smoothness of the graduation is con- 
sidered satisfactory. The sum of the absolute values 
of the third differences over some specified range of 


If these are reasonably small and change sign. 
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ages is often taken as a criterion of smoothness. It is 
not, however, entirely clear why third differences, 
rather than differences of some other order, should 
always be used for this purpose; and in fact, there are 
strong arguments, at least from a theoretical stand- 
point, to support the view that the most appropriate 
order of differences to be so used depends on the 
characteristics of the particular data, and on the 
graduation formula employed. For example, in con- 
nection with the life tables in this volume, it can reason- 
ably be argued that fourth differences are more suitable 
at ages 32 and above. 

TABLE BC.—CompaRISON OF ASSUMED AND ExpEcTED DEATHS 


FoR Nrecrors at Aczss 50 to 74, BAsED ON REDISTRIBUTED 
PoruLaTIONsS AND DratTus: Unirep Statrzs, 1939-1941 





























MALE FEMALE 
Excess of ex- Excess of ex- 
AGE pected over pected over 
As- X- assumed As- x- assumed 
sumed !} pected deaths sumed !| pected deaths 
deaths | deaths deaths | deaths |__ d ty 
+ = ie = 
G0 54 5. oot 25, 041 Shy BOL Vera 674 20, 677 20; 083) | ose. 642 
§5-69. srry ge. 23, 335 23, 352 |. 17 |e a 19, 162 19,382 | 4 cQ0 gs veee! 
C064 5 eae 21, 452 1, 566 ji A i re , 540 17, €77 5 Pl ees. ee 
65-69 Los 7 fh 19, 764 19, 976 pAb Ts arts Sa 15, 823 16, 039 Gitte 
Chiat fe 16, 938 $6, 826) [cnet 112 13, 286 13,202, [oop eae 84 
Total 5 and 
over ?_______| 239,762 | 240, 208 | 1,622 | 1,176 | 212,422 | 213,159 | 2,339 1, 602 
Total of abso- : 
lute values__ 2, 798 3, 941 
Net total__.._- +446 +737 


1 Redistributed by age as described on p. 111. 
2 Using the values in this table for ages 50 to 74. 


The argument is based on the fact that the interpola- 
tion formula employed above age 32 (Jenkins’ fifth 
difference modified formula) has the property of re- 
producing a third degree curve. In other words, if it 
should happen that the guiding values at quinquennial 
ages were exactly the values of some third degree | 
polynomial for the corresponding ages, then all the 
interpolated values would also be the corresponding 
values of the same polynomial. This implies that when 
a third degree curve can be fitted to the guiding values, 
such a curve constitutes an entirely satisfactory gradua- 
tion, and does not require adjustment. Now, the third 
differences of a third degree polynomial are constant; 
therefore, they need not be small, and obviously do not 
change sign. Thus, the conventional test for smooth- 
ness employing third differences is inconsistent with 
the philosophy underlying the interpolation formula — 
used. On the other hand, the fourth differences of a 
third degree polynomial are 0, so that there is no 
inconsistency in testing for smoothness by an examina- 
tion of fourth differences. 

The interpolation formulas used at ages under 32 
have the property of reproducing second degree poly- 
nomials only, so that the same line of reasoning would 
justify the application of a third-difference test for 
smoothness. Table BD gives both the third and fourth 
differences of the rates of mortality for each of the six 
single classes of the population for ages 4 to 87, in- 
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clusive. The rates for ages under 5 were not gradu- 
ated, but age 4 is included in the table because the 
value of gq, was used to secure smooth junction with 
the rates for subsequent ages. ) As the method used 
in extrapolating mortality rates at the old ages re- 
sulted in employing a single third degree curve for all 
ages above 87, the mortality rates at these ages do not 
need to be tested for smoothness. 

The range of ages covered by the table has been 
divided into three intervals of 28 ages each, for which 
separate totals are shown in table BD. The first of 
these intervals, including ages 4 to 31, is precisely the 
area In which it was argued on theoretical grounds that 
a criterion of smoothness based on third differences is 
appropriate. In general, it appears that in the two 
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younger age intervals the differences of both orders 
change sign frequently, and the sum of the absolute 
values is satisfactorily small in both cases, being some- 
what smaller for third differences than for fourth 
differences. However, in the oldest age interval, 60 to 
87, the third differences show a marked tendency to 
form clusters of positive and negative values, and the 
sums of their absolute values are large, so that the 
graduation would probably be rejected as not suffi- 
ciently smooth if strict reliance were placed on third 
differences as the criterion of smoothness. On the 
other hand, the fourth differences in this interval 
change sign frequently and have small numerical 
values. Hence, on the basis of fourth differences, the 
smoothness would be judged satisfactory throughout. 


TaBLE BD.—Txuirp and FourtH DIFFERENCES OF GRADUATED Rates oF Mortauity,! Acres 4 To 87: Unitep SraTsEs, 
1939-1941 


Part I~-WHITE 


























MALE FEMALE 
AGE re" sir cares Fae" 
105A3qz 105A‘¢z 105A3q_, 105A4qz 
(z) Baten ae 
=f = SP <= + es + = 

’ 3 § 1 -|- 
mee se ec 2 4 =|— walled 
(1 eo a Ss 2 4 alee == 
ole eee 2 3 -|- 7 
(a ek 1 -|- 1 1 
ey Oe a oe 1 2 -|- 1 
Br oe. Se 1 3 1 -|- 
1 6 ele RS as 2 4 1 4 
|S Nghe sacs 2 2 3 3 
Kyl eat, SN 4 4 =-|- 2 
ci, he eppicee maple ee -|- 1 2 Z 
ih SP ere i 2 -|- 2 
"te ae ae ee : 2 2 4 
DO Sa 1 3 2 3 
ais eee 2 2 1 2 
le apes mcrae eae -|= tS 1 2 
ee. Pie ee 1 1 1 3 
Of ee -|- 2 2 4 
eee ae nS 2 1 2 2 
Ne es 1 3 -|- 1 
7 3. patalenes copes 4 6 1 1 
lh Se Cas 2 1 -|- 1 
2h 2 ae ee 1 2 1 2 
2, Te pa ca ap pe 1 2 1 1 
1 inh RE 2 ir 3 - 1 
SO ee ns ed 2 3 1 3 
ie Mee pieei marta 1 1 2 4 
14 ttyl > ae -|- -|- 2 4 
“DAO ie 2 ee -|- 1 2 4 
oN ee sO ER il 1 2 5 
bea Rey -|- 1 3 § 
1 i a See 1 3 3 6 
ee ee 2 2 3 4 
Sapa aoe He ali ; 2 
nia) err pay oh -|- 1 1 2 
BU Se eee 1 2 1 3 

1 ae eee 1 3 2 3 
{a ee ae 2 4 1 2 
rj ES eee ae 2 5 1 2 
hee eee 3 6 1 1 
tf Ue Te cS 3 5 -|- =) 
ri fale) Sao Cae 2 2 -|- 1 
|, See “pe ae -|- 2 1 -|- 
Af ite ee A ee. z 3 1 2 
AB ok en 1 3 1 3 
“UU ae aoe eeeepele 3 2 2 2 1 
ix) oo eee -|- 1 1 2 
| Pa ee i 2 1 4 
‘ro Se Sas Fe 1 1 3 4 
Dae es ee -|- -|- 1 3 
(Uv or eee =m 1 2 ; 2 
Dee pe 1 3 -|- 2 




























































































MALE FEMALE 
AGE a3 
105A%qz 105A‘qz 105A3¢, 105A‘g. 
() pate al ot 
+ a 35 = ae om ah <i 
ie Re. sek SER 2 1 2 2 
YS eet 1 1 -|- 1 
DS eee ce! 2 1 1 1 
bE Si a rn 1 1 2 3 
1 See a SRN 2 -|- 1 7 
2 2 6 4 
4 1 2 2 
3 -|- 4 1 
3 1 5 2 
4 1 3 * S. 
O62 ee 3 3 3 -|- 
Cyt ee 6 3 3 1 
GBe as Peon 3 2 4 3 
69u aesse se aes. 5 2 1 3 
FUP 2: Sees 3 3 4 4 
flips Sepa + le -|- 1 -|- 2 
(22 See 1 3 2 3 
ye te ee Oe a 2 2 1 2 
(4285 Ces: .. -|- -|- 1 -|- 
Di RP si an -|- 3 1 2 
46:7: Soe es 3 1 3 2 
Ci See oe eee 4 2 5 2 
Tek. Sees 2 2 2 3 2 
ihe et ee ee 4 2 5 5 
BO 2 8 -|= 1 
Be 22 Barn ceo a 6 -|- 1 8 
Di Amite’ NEBy si § 2 7 2 
[hyo ee eS 8 3 5 -|- 
BES. 4 Sods ten 5 4 5 -|- 
vo Sage ir SOR ee 9 4 5 -|- 
ee See |e oe 5 1 5 2 
STs oe ee ae 6 1 3 2 
Total 4-31-.-__-. 21/20 32/35 12|16 30/25 
Total of abso- | 
lute values__- 41 67 28 55 
Net total-_-_..- +1 —3 —4 +5 ips 
Total 32-59_-_- 22|10 30128 a7i2 34|37 
Total of abso- ts 
lute values__- 32 . 58 39 Ths 
Net total_-._-_- +12 +2 +15 —3 
Total 60-87. -.- 54147 25132 55133 28134 
Total of abso- 
lute values___ 101 57 88 62 
Net total..---- +7 —7 +22 —6 se 
Total 4-87-——.. g7l77 87l95 olor 92196 
Total of abso- 
lute values__. 174 182 155 188 
Net total. .--2- +20 —8 +33 —4 





ee eee 


1 Rates were taken to the nearest fifth decimal place and multiplied by 105, 
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Part II—NEGRO 




















MALE FEMALE 
AGE rch 
105A3q, 10°A‘q, 10°A3g, 105A‘q, 
(x) GF) Fis be ihe 
ze = FE - + — + = 
Sse. oes et -|- 1 1 1 
OLS Saat Pest SC 1 2 2 2 
Or cleus. £119.28 1 if -|- 2 
(EET OF Rap P he Pee -|- -|- 2 1 
Bite. >see 8K. -|- -|- 1 2 
0 Lap Sea eee ee -|- 2 1 9 
At Ri ot FO Ee 2 i 8 9 
iW a mh pas Fhe 1 5 1 9 
| bg 4 1 10 1 
1S Pe ae hg RSE oe 3 3 9 -|- 
AIC We epee eae ee - 1 9 8 
18 gf 1 3 1 8 
fp aed FA 4 12 7 7 
Lia p ee oe¥ee 8 5 -|- 1 
: Pe ep og ee etlng | 3 4 1 -|- 
We oe ae 7 4 ut 2 
WU: wewkehee need 3 7 1 2 
oe eg te Soca 4 1 3 8 
DE Gee ale is ae ey 5 2 5 i 
OS eee ee 3 3 4 2 
yee syste" caer ee 6 7 2 ahs 
Oi > 2 ceee. 3 8 1 3 2 6 
7 gl ea Ae 4 6 4 E 
22. Se ee 2 2 1 1 
222 LS 2h eS -|- 1 -|- 1 
i! Whereas apesieps ses te 1 1 1] 2 
SOR ee ceteeuee cu -|- 1 1 3 
1 3 2 6 
2 2 4 6 
=| J 2 3 
1 1 j. -|- 
bet fen 4 1 3 
2) ee ee 4 5 2 -|- 
Sie ee ee 1 4 2 =|- 
Ch eee 2 ae 3 2 2 =|- 
C\ PEs ok Pe See 1 2 W -|- 
ANY net eee eh ae 3 6 2 4 
Ae ee eS 3 j 2 1 
422 See eee 2 2 1 -|- 
43 Soe ea oe ee -|- 3 1 2 
a ee ee eee 3 3 3 4 
45 5 ee A -|- 3 1 4 
AG SS at see 3 4 3 6 
Ai gis See 1 3 3 5 
| eee Se 2 2 P. 3 
AQ ee ita de -|- 2 1 1 
(i! | eae Saas 2 2 -|- 2 
ha ne ee cose -|- 1 #. 1 
ee 5 ee ee 1 1 3 1 
1S ja Be: -|- 2 We -|- 
yO ape a 2 2 p) 1 
DG es ae eer | -- 3 3 6 











1 Rates were taken to the nearest fifth decimal place and multiplied by 105. 








Total 4-31_-_-_- 

Total of abso- 
lute values___ 

Net total_____- 


Total 32-59____ 
Total of abso- 

lute values___ 
Net total. .=_-- 


Total 60-87 ____ 

Total of abso- 
lute values___ 

Net totali2i. =. 


Total 4-87____- 
Total of abso- 

lute values__- 
Net total_____- 
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3 a bee 
3 1 
2 3 
5 4 
1 = 
1 len 
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1 2 
1 4 
3 3 
6 2 
8 1 
9 1 
8 3 
5 6 
1 i" 
8 5 
3 3 
6 =i 
6 2 
8 a 
8 3 
11 4 
7 2 
5 13 
8 6 
14 2 
12 2 
14 2 
12 1 
1 2 
9 3 
30135 42\40 
65 82 
—5 +2 
ace alas 
47 69 
+7 —1 
sald asia 
187 79 
+59 +11 
s0lii9 1211109 
299 230 
+61 +12 
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FourtH Dirrerences or Grapvuatep Rares or Morrtauiry,! Acres 4 vo 87: Unirep SrarTes, 
1939-1941—Continued 


Part III—OTHER RACES 


BD.—TuHirp AND 


TABLE 

























































































MALE FEMALE . % MALE FEMALE 
AGE AGE at. 
(2) 105A%q~ 105A‘qz 105A%qz 105A‘gz G) 105A3q, 105A‘gz 105A3qz 105A‘gz 
Zz. nth aa z a Me ec 
: at as HP ai F + S a = a =: a 7 
Mr os ee 2 2 4 1 {eae tee 1 4 1 -|- 
SF11it =. Hie -|- -|- 3 1 SASS ee 5 2 1 -|- 
ie IC ee a 1 1 afd 
Gat. 286° ao =—|- 3 2 -|- 59 J asePetes ects 2 1 1 1 
ee on ae 3 5 2 3 O0E aor Oe eee 3 8 2 -|- 
eee CES. 2 5 5 5 
OY Bee see 6es 3 8 -|- 1 (af Migpeca aac een ae 5 2 2 2 
i) Soe STE ay 5 4 1 2 OBsaGrzieep ss. 7 2 -|- 4 
oh ae aCe ae aE 5 2) 4 3 
geese tad 8 1 rf 3 8 6453422253 7 1 1 3 
1 aE OS | 6 2 5 if <i] AR SRG Mapas 6 3 4 1 
ute te SESE Te STER E 8 5 6 2 
eee eek fs ees 3 2 4 6 Gib eRe es 3 -|- 5 3 
Tete teeny ie 1 6 2 2 Gast 4 LN 3 2 8 1 
G8 20 eee ee ene 5 3 9 2 
5 7 4 9 OOset a. ery. 2 2 7 5 
2 2 5 z FARIS BS 2£) ESR -|- 10 2 17 
4 2 3 il 
2 3 4 2 (eos oF Pee 10 6 15 5 
5 7 2 6 pre nees  E 16 1 20 2 
1 Sie ed 53 3 Se 15 1 22 2 
2a be ae Se 2 4 4 2 (7 es RE ae 14 5 20 rd 
DoE CS tse: 6 2 2 2 Soe peg Be a 9 20 13 31 
7 Se 8 1 -|- 4 
12 hee SAS 7 8 4 6 ll 6 18 9 
Aor eR il 1 2 -|- 17 -|- 27 1 
17 i 26 1 
VS, Oe Be 2 1 2 5 16 2 25 3 
eer re SS 3 2 3 2 18 5 28 9 
se RE eg i 3 1 1 
ae SEOTT 4 4 -|- 2 OL Sere ees = 13 -|- 19 3 
LS et “ee -|- 1 2 2 3 A eT Seal 13 -|- 22 il 
Boats See 13 -|- 21 1 
1 1 -|- -|- en ee ee 13 2 20 1 
2 3 -|- 2 Oo. Socom 15 4 21 1 
1 3 2 1 
2 1 1 1 sees 7 11 3 20 2 
i 2 -|- -|- 6 = See 14 1 22 1 
1 2 -|- -|- Total 4-31. .___ 37|50 51/47 26/49 41/37 
1 1 =f -|- Total of abso- 
-|- 1 -|- 1 lute values__- 87 98 75 74 
1 3 1 2 Net total__..-- —13 +4 —23 8+ 
2 2 1 2 Res pater hee he See ee ee Sh ee 
-|- 1 1 5 Total 32-59___- aolat s0l35 16 10 o0| 18 
1 2 4 4 Total of abso- 
iL 3 -|- 2 lute values___ 50 65 26 38 
2 1 2 2 Net total____-- +8 —5 +6 +2 
1 3 -|- 1 te ee SS en ee ee te ee eee ee 
460-2 ae. 2 1 1 2 Total 60-87___- oudlez salgs 31sl90 zols1 
Vo) oe oe 1 1 1 1 Total of abso- 
iC ee = Ses -|- 2 -|- -|- lute values __- 281 92 403 121 
Od Ys bs fee 2 oe 2 1 Re 1 Net total. ----- +147 +16 +223 +19 
Be ae oe 1 6 1 -|- (eh oe ee ae See eS pee eee wee Se 
/ 
11 ERY * 5 4 1 -|- Total 4-87_____ 280l138 1351190 355|149 1311106 
poe Fuze hres 1 5 i! 1 Total of abso- Ns 
i get 6 4 2 3 lute values__- 418 255 504 237 
i ee ee ae 2 1 1 3 Net total. ....- +142 +15 +206 +25 
[ee ae Pee 3 4 2 3 








1 Rates were taken to the nearest fifth decimal place and multiplied by 10°. 
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As regards the relative magnitude of third and fourth 
differences in the two younger age intervals, it should 
be pointed out that rounding errors contribute the 
greater part of the numerical values of differences at 
these ages, and their effect becomes more marked as 
the order of differences increases. This point is illus- 
trated in table BE, which shows both the third and 
fourth differences obtained from the mortality rates 
for white males by retaining all the seven decimal 
places to which these rates were originally computed. 
Comparison of table BD and table BE shows that the 
absolute values of the differences are greatly reduced 
by using the two additional decimal places. (Note 
that figures in table BD must be multiplied by 100 to 
make them comparable with those of table BE.) The 
reduction in the sum of the absolute values over the 
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entire age range shown amounts to 23 percent in the 
case of third differences and 74 percent in the case of 
fourth differences. Table BE shows that, in each of 
the three age subdivisions, the sum of the absolute 
values is less for fourth than for third differences when 
the effect of rounding is eliminated. It also shows 
that the third differences are in reality predominantly 
positive and do not change sign at all frequently above 
age 30. Therefore, the mortality rates would not 
have been considered satisfactory above age 30 if 
third differences had been taken as the criterion. 
This seems to reinforce the suggestion made earlier 
that the order of differences to be employed for this 
purpose should be varied according to the character- 
istics of the basic data and the graduation procedure 
used. 


TaBLE BE.—THIRD AND FouRTH DIFFERENCES OF GRADUATED Rates oF Mortatity ! For WuitE Mates, AGEs 4 TO 87: UNITED 
States, 1939-1941 





























AGE 107A3gz 107A‘g~ 
(z) =f 4 + = 
8 4 
4 2 
6 1 
7 2 
5 2 
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131 134 
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198 2 
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80 =|- 
80 1 
81 43 
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26 1 
25) 1 
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43 -|- 
43 1 
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27 9 
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Total 4-810 os. 2. Face ataacs ke ad eee eee 1, 060/1, 103 925 918 
Total ofabsolute waluesicac< jee ee eee 2, 163 1, 843 
Net totals 2ib. vag ok See ee es —43 +7 
etal e2-b0 suse se cae ee ences 28 oe Renee at ifs oualra 121188 
Total of' absolute values: 22> - 22 Seeds 1316 470 
Net Total pa Se. Lee See ao ee +1, 172 +154 
Total 60-S]a.-s oss oe et os eee ee eee 5; a31\4, 599 701 1, 538 
Total of absohite values 25600 r ooo se ee 9, 930 2, 335 
Not toteliea tesa ss oes Be heey fee! +732 —741 
Total 4-87: 03.3080 Tine geting eee Uy ees re 636i 5, 774 2, osala, 614 
Total of absolute values 202-2 52 see 5 es feed 13, 409 , 648 
Net total <2 J226-2 eee OR Sih, Bae ade lea +1, 861 —580 


1 Rates were taken to the nearest seventh decimal place and multiplied by 107. 


CALCULATION OF LIFE TABLE FUNCTIONS 


C. CALCULATION OF OTHER LIFE TABLE 
FUNCTIONS 


Calculation of 1, and d, 


The values of J, and d, were obtained by successive 
multiplication and subtraction commencing with a 
radix of 100,000 at birth, by the usual elementary 
formulas: 

d-=L.4- 


Pre = L,— d, 


Values of g, were used to seven decimal places, and 
three decimals were retained in the l, and d, values. 
At the very old ages, the number was increased, so as 
to give seven significant figures in every case. Although 
the published tables are terminated, in each case, at 
that age where /,, taken to the nearest integer, first 
becomes 0, nevertheless, for reasons which will be 
explained later, it was desired to have /, values 
computed further for use in calculating the values of 
é,, the average future lifetime. Accordingly, the process 
was continued so long as /, values in excess of .0025 
were obtained. 

In the life tables for combinations of classes, this 
process could be carried only to age 93, as interpolated 
rates of mortality were not obtained beyond age 92. 
These tables were completed by a special process 
designed to avoid inconsistencies between the q, values 
for the combination and those for the component classes. 
The value of J,. in the combined table was divided 
into as many parts as there were separate classes 
included, the division being made in proportion to the 
denominators used in computing the pivotal values 
of go. for the corresponding life tables. Each separate 
part of the J, figures was then carried forward by 
applying the mortality rates for the corresponding 
separate class, the results being summed to obtain the 
subsequent 1, values for the combined table. This is 
equivalent to expressing the value of |, for the combined 
table as a weighted sum of the /, values from the 
separate life tables for the component parts. Using 
the latter process shortens the arithmetic. For ex- 
ample, let /,, 1,, etc., denote the J, values in the 
separate life tables for the component classes, let 
Ion’, Joe”, etc., denote the corresponding parts into 
which /,. for the combined table is divided, and let 
Wy =Lg9" [I 92’, We=1 92” /lgo”, etc. Then, at ages above 
92, 1, for the combined table is given by 


L.=wyl, + wl + ... 


(37) 


The gq, values were then obtained by the formula: 


Fen © 


z 


In the published tables, all the J, values have been 
rounded to the nearest integer, while the published d,, 
values have been obtained by differencing the published 


49 See p. 134. 
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1, column, and, for that reason, differ slightly in some 
cases from the figures which would result from rounding 
the d, values as originally calculated. 

In view of the necessarily rough nature of the adjust- 
ments made in the data for subdivisions of the first year 
of life,” it was not felt that much refinement was justi- 
fied in calculating the life table functions for these 
subdivisions. Accordingly, the value of d, obtained for 
the main life table was merely divided among the 
various age periods within the first year in proportion to 
the numbers of deaths in each age period during the 
3 years (after adjustment for underreporting, and 
smoothing of the “other races”? data). The interme- 
diate 1, values were then obtained by subtraction, and 
the mortality rates by division. 


Calculation of L, 


At ages 5 and over, it was considered sufficiently 
accurate to assume that 


1 
Ly= 5 (let bess) 
At ages 1 to 4, Z, was obtained by the formula: 
L,=1,— (1—fr)dr=lrs i +f,d, 


where f, denotes the separation factor previously re- 
ferred to.*! In justification of this formula, it may be 
pointed out that, in the hypothetical stationary popula- 
tion, L, represents the number of persons at age x last 
birthday who would be enumerated by a census taken 
at any time. Naturally this is equal to the number 
who have reached exact age s during the preceding year 
less those who have died in the meantime: that is, J, less 
a part of d,. If the incidence of deaths during a cal- 
endar year is the same in the stationary population as 


‘in the actual experience, the fraction of d, to be taken 


i? DID 1 —f5 

The value of LZ, was obtained by making separate 
calculations for the various subdivisions of the first 
year of life and adding. The process used is most 
readily explained by adopting the point of view which 
considers L, as the total number of person-years of life 
lived, between birth and exact age 1, by /, infants born 
alive. The function 7,—T7,,; for a particular age 
interval, 7 to x-+t, within the first year of life represents 
the number of person-years lived between these exact 
ages by the survivors of I, live births. This would be 
given by 


T.— Tey =tl,—5t a= 5t(le tes) (38) 


on the assumption that those who die between ages z 

and z-+¢ live, on the average, half the period. It was 

necessary to express the values of ¢ as fractions of a year, 
50 See p. 108. 


51 See p. 117. 
- 53 See p. 115. 
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on the same assumption previously made® that the 
total length of the year was 365} days. The value of L, 
was taken as the sum of the values of 7,—T77,,, for all 
subdivisions of the first year of life. 
With the exception of L,, all the values of L, were 
retained to not less than one place of decimals and to 
not less than six significant figures, for use in subse- 
quent calculations. Values of 7,— 7,4,for subdivisions 
of the first year of life were rounded to the nearest 
integer before addition. Values of Z, were obtained in 
each case up to, but not including the last age for 
which l/, was computed, but are shown in the published 
tables only when the value is at least 1 to the nearest 
integer. The published Z, values (except in the first 


year of life) were obtained by differencing the pub-" 


lished JT, column, and therefore differ slightly in some 
cases from the figures which would result from round- 
ing the originally calculated L, values directly. 
Calculation of 7, and é, 

Values of J, were obtained by accumulating the 
computed values of LZ, from the oldest age available 
down toage0. The values of T7,— T,,, for subdivisions 
of the first year of life were added one by one, proceed- 


83 See p. 108. 
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ing backward from age 1, in order to obtain 7, values 
within the first year. In the calculation of é, each 
value of 7, was used to the smallest number of decimal 
places retained in any of the ZL, values included in it. 
However, the published values of J, have all been 
rounded to the nearest integer. 

The values of é,, carried out to two decimal places 
in all cases, were computed by the formula: 


the J, values being used to the full number of decimal 
places originally retained. In order to obtain plausible 
values of é, at the oldest ages shown in the published 
tables, the actual computation of J, values was con- 
tinued so long as the values obtained exceeded .0025. 
In arriving at this limit, it was reasoned that the ages 
for which figures appear in the tables are those for 
which l, is at least 1 to the nearest integer: that is, 
the exact value is at least .5. Therefore, accuracy to 
two decimal places will be secured, in most cases, by 
using, in the computation of 7,, all values of l, which, 
when divided by .5, give a quotient of at least 4 of .01, 
or .005: that is, all values of /, in excess of .0025. 


APPENDIX 


A. METHOD USED IN TESTING THE APPROPRIATENESS OF GLOVER’S SEPARATION FACTORS 


It was stated in part V’ that in dividing the deaths 
D, occurring in each calendar year at ages 1 to 4 into 
the two parts .D, and 3D, according to the year of birth, 
it was necessary to employ the same separation factors 
f, used by Glover in connection with the 1910 life tables, 
as no statistics were available on which a new deter- 
mination could be based. However, the appropriate- 
ness of Glover’s factors for use with the 1939-1941 data 
was first tested in the manner described below. 

Let 6,,,dt denote the number of deaths which occur 
during a specified period of observation (assumed to be 
an integral number of years) between age «+t (x being 
an integer and ¢t a fraction) and age «+t-+dt, let D, 
denote the total deaths during the period at age a last 
birthday, and let K,,; denote the total deaths at all ages 
underz++t,so that K,= Sp. It followsimmediately that 


z=0 


z+t 
eres j, @,dz 


d 
therefore, qe = Set On the assumption that the 


6,,,dt deaths occurring at exact age x-+¢ are uniformly 
distributed over each of the calendar years covered, 
these would include #6,, ,d¢ deaths where exact age x was 
attained in the calendar year preceding the year of 
death, and (1—#)6,,,d¢ deaths where exact age x was 
attained in the year of death. The total number of 
deaths in the calendar year following the attainment of 
exact age x, but before attaining age x+1, which may be 
denoted by ;D,, would therefore be: 


1 
JO 


Considering this expression to be of the form fUd V, 
where U=t and dV=@,, ,dt, and integrating by parts 
gives: 


eis 
Takes cer ee ‘i Kus ,dt 
0 
Dividing by D, gives an average separation factor for 


the entire period of observation, which may be rep- 
resented by f;. Thus, 


aes 
fem p-(Koi— f, Ku1,dt) (39) 


1 See p. 118. 


Values of the expression (39) were obtained for ages 
1, 2, and 3 by using the deaths of the 3-year period 
1939-1941 and employing an approximate integration 
formula to evaluate the integral. In the case of ages 
2 and 3, the formula used for this purpose was the 
symmetrical formula: 


1 
ik Key dt= py (— Kp 13K 13Keus—Key2) 


which is obtained by fitting a third degree polynomial 
to four consecutive integral values of K,. When this 
expression is substituted in formula (39), the latter 


reduces to: 
f AD PDA 
TAD 24D, 

This formula was not considered suitable for age 1 
because of the very large difference between K, and K,, 
and accordingly the following unsymmetrical formula 
was derived by fitting a third degree polynomial to the 
values of Ks, Ky, Ko, and K;: 


1 
i) Ky edt=y55 (— 64K, + 165K, + 84K,— 5K) 


The values so obtained are shown in table BF. 


Taste BF.—Estimatep. SEPARATION Factors For Aces l, 
































2, AND 3, OBTAINED BY APPROXIMATE INTEGRATION: 
UNITED SratsEs, 1939-1941 
SEPARATION FACTORS OBTAINED BY APPROXIMATE 
INTEGRATION 
Separation) | 3 18 205252 e ee ae 
AGE factors : 
used by White Negro Other races 
GIBCOr al, geet gt en CeO tetet a es 2 © 
Male | Female| Male | Female} Male | Female 
| ees Se SE 0, 410 0. 399 0. 404 0. 387 0. 392 0. 415 0. 406 
YEP Re OTS . 470 . 450 . 446 - 431 . 434 . 428 . 431 
7 i Samar Cat hd . 480 . 474 .474 . 464 -470 . 448 . 450 


In interpreting these results, it must be remembered 
that the values which are being compared with Glover’s 
values have been obtained by a method which is not 
only rough, but is also based on assumptions which are 
likely not to be exactly fulfilled. It may be mentioned 
also that a moderate change in the values of the 
separation factors affects the value of the mortality 
rate only minutely. Therefore, the results obtained are 
considered satisfactorily close to Glover’s values, except 
perhaps in the numerically unimportant group of 
‘other races,’ where the data are too scanty, in any 
case, to yield reliable results. 
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B. DERIVATION OF THE SPECIAL EXTENSIONS 
OF THE KARUP-KING FORMULA USED FOR 
INTERPOLATION OF MORTALITY RATES AT 
AGES 5 TO 11 AND 26 TO 31 


As explained on pages 125 and 126 of part V, the rates 
of mortality in the various life tables were interpolated 
by Jenkins’ modified fifth difference interpolation formu- 
la at ages 32 and over, and by the Karup-King formula 
at ages 12 to 27, while the rates for ages 0 to 4 were 
calculated directly from detailed statistics for the 
individual years of age. The rates for ages 5 to 11 were 
interpolated from a special third degree curve deter- 
mined so as to reproduce the calculated rates of mor- 
tality at ages 4, 7, and 12, and to have the same first 
derivative at age 12 as the Karup-King curve used for 
interpolation in the age interval 12 to 17. Similarly, 
the rates for ages 28 to 31 were interpolated from a 
special third degree curve determined so as to have the 
same ordinate and the same first derivative at age 27 
as the Karup-King curve used for interpolation in the 
age interval 22 to 27, and the same ordinate and first 
derivative at age 32 as the Jenkins curve employed in 
the interval 32 to 37. By a suitable artificial extension 
of the series of pivotal rates of mortality, it was possible 
to simplify the numerical work by regarding these two 
special third degree curves as merely continuations of 
the interpolation by the Karup-King formula. It is the 
purpose of this section to explain how these artificial 
extensions were arrived at. 

If the Karup-King formula (formula (35), p. 126) 
were to be used in the regular way in the age interval 
7 to 12, the formula would be: 


s?(s—5) 
250 


({—5) 
250 





ee Part x squat dqi2 (40) 
where s=5—t, and the requirements as to reproduction 
of the calculated values of g; and q;. and equality of the 
derivatives at age 12 would be automatically satisfied, 
no matter what value of 6*¢, is used. Therefore, it is 
proposed to use instead of the actual value of 6’¢, an 
artifical value « determined so that the formula will 
reproduce the value of q,. Setting i=—3 in formula 


(40) then gives: 


Ga 1.6q7+ .7168e— .6G12— .2886°G12 


Solving for ¢« and, at the same time, substituting 


§2912= G17 — 212 + Gr gives: 
1 
€= 9g (125g¢4— 164g; + 3qi2+ 36917) (41) 
Formula (40), with 6g, replaced by a value of « com- 


puted from formula (41) was used not only in the 
interval 7 to 12, but for ages 5 and 6 as well. 
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In deriving the special formula used between ages 
27 and 32, the pivotal rates of mortality will be denoted 
by “Q” and the interpolated rates (including the 
pivotal rates at ages 22 and 27 reproduced by the 
Karup-King formula and the adjusted rates obtained 
at the pivotal ages 32, 37, and 42 by Jenkins’ formula) 
will be denoted by “g.’”’ The special formula for 
interpolation between 27 and 32 can be written in the 
Karup-King form: 


s?(s—5) 
250 


2(5—t) 
250 ° 





Qn =50n+ TEA ete id (42) 
where e denotes an artificial value to be used instead 
of 62. The conditions as to equality of ordinates 
and derivatives at age 27.and equality of ordinates at 
age 32 are automatically satisfied, regardless of the 
value of «. Therefore, « will be determined so as to 
secure equality of the derivatives at age 32. Differen- 
tiating formula (42) with respect to ¢ and setting t=5 
gives: 


1 1 1 
32" = 5227 > 5d Tips 
Since q27= Qor and 
: a. 
O33 Qs2 ie 36° Ys 
this may be written: 
1 1 1 1 
30" ae Ph 502 +5 Qs = T30° @2 +i9¢ (43) 


On the other hand, the Jenkins formula to be used 
for interpolation between 32 and 37 may be written as 


7324-1 hia 5 §( Qu— ag? ‘Qs0) + : ‘3 pest (#Qx an iQ) a 


5( Qe ~3qf'@a) +" seh 


Differentiating with respect to ¢ and setting t=0 gives: 


1 
°Qu= 580) 


aed 1 Lp pc 
32! = — 5s _ 5° Wee +59 Qs +59 a 30° Gar (44) 


Equating formulas (48) and (44) and solving for e 
gives: 


2 2 1 
e=2 Qo a Qs2 ee, 3° Qe = 9° es + 2 Qs7 = 3° Qs 


Upon substituting the expressions in terms of ordinates 
for the differences appearing in this formula, it becomes: 


c= 5 (2Qnt4Qn— 15Qs2+ 10Q37— Qa2) 


This gives the value of e to be employed in formula (42). 
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C. METHOD OF COMPUTATION OF THE 
ACTUARIAL TABLES FOR WHITE MALES 
AND WHITE FEMALES 


Modification of the basic life table values for use in the 
actuarial tables for white males and white females 


In order to secure a high degree of consistency 
between the values shown for the various actuarial 
functions tabulated, so that the various mathematical 
relationships between commutation symbols, annuity 
and assurance premiums, etc., would hold as precisely 
as possible, the basic life tables were slightly modified 
by taking the /, column as the basic column and deriv- 
ing all other values from it. The use of /, (instead 
of q,) as the basic function causes numerous, but slight, 
differences between the life tables for white males and 
white females included with the actuarial tables (tables 
14 and 25) and those which appear earlier in the 
volume (tables 5 and 6). The values of /, are the same 
to age 93 for white males and to age 95 for white females. 
However, beyond these ages, the /, values in the 
actuarial tables are shown to enough decimal places 
to have a total of four significant figures, in order 
not to impair the smoothness of the actuarial func- 
tions by excessive rounding. Nevertheless, the limit- 
ing ages of the original life tables have been retained. 
The d, values were obtained by differencing the new l, 
columns, and therefore differ at the old ages from the 
ones previously given. The new values of q, were ob- 
tained by dividing d, by J, in these tables, and therefore 
differ slightly from the earlier values in most cases. 


Calculation of the force of mortality 


Although the force of mortality is not given for the 
general life tables in part I, it has been tabulated, for 
white males and females, for inclusion with the 
actuarial tables, because of its usefulness in various 
actuarial approximations. From age 3 to the last 
ages shown, yu, was obtained by the usual approximate 
formula: ? 





mae 8 (le : dey 1) ae (1,2 age 1,49) 
hr 1 


Zz 


(45) 


The original, unrounded values of |, were used. 

This formula is not applicable at ages 0 and 1, and 
was considered unsuitable at age 2, where it would 
involve /,. Therefore ~, and ye were calculated by 
making use of the /, values at fractional ages under 1, 
in each case fitting fourth degree curves to five con- 
secutive (but not equally spaced) values by means of 
Waring’s formula.? The resulting equations were: 


b= (4.747 25h + 21, 26769 — 16.500001,—.02198l)-+ 
.001541,) 


3 Spurgeon, E. F., Life Contingencies, third edition, p. 14, Cambridge University 
Press, London, 1938. 
# See footnote on p. 111. 
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a= [-(— 3.44881 +4.33333l— 42308l,— .52000l3+ 
0585614) 


The estimation of the force of mortality at birth 
presents peculiar difficulties because of the extremely 
rapid decrease in the death rate immediately following 
birth. The value has little, if any, practical utility; 
however, values of u, have been included for the sake 
of completeness and because of academic interest in 
the results. It is believed that this is the first time a 
serious attempt has been made to obtain a realistic 
value of the force of mortality at the moment of birth. 
However, the result obtained must be regarded only as 
a general indication of the magnitude of this quantity, 
and in no sense an accurate computation of its value. 

Previously published values of u, show a wide varia- 
tion as indicated in table BG. Values of the force of 
mortality have not appeared in the official publications 
of any country except Australia and Belgium. How- 
ever, a value calculated from English Life Table No. 8 
has been published in a text book of the Institute of 
Actuaries.*. King ® obtained a value of yu, (based on 
data for insured lives) by fitting a Makeham curve to 
the values of J,, 4, and J,. Aside from the curious 
assumptions made by him in deriving his Makeham 
constants, it is clear that the shape of the l, curve in 
the neighborhood of age 0 cannot be correctly repre- 
sented without taking into account the incidence of 
mortality within the first year of life. King’s value 
(.15920) is, of course, absurdly low. The Belgian 
figures were obtained by merely fitting a fourth degree 
polynomial to the values of l, at the integral ages 0 to 4. 
This method is open to the same objections as King’s. 
Spurgeon’s value for England and Wales was obtained 
by the admittedly rough method of taking 365 times 
the ratio of the deaths under 1 day of age in the 3 years 
1910-1912 to the number of births in the same 3 years. 
Spurgeon states that this method ‘clearly underesti- 
mates the true value of the force of mortality at the 
moment of birth.”” In connection with the Australian 
life tables of 1901-1910, constructed by Mr. C. H. 
Wickens, it is stated ° that these values were obtained 
from a graduation of the rates of mortality at ages 0 to 4 
by Makeham’s second modification of Gompertz’s 
formula. The method appears to have been similar 
to King’s. In the report concerning the Australian 
life tables of 1920-1922, it is stated ’ that ‘‘y, for age 0 
for each sex was determined from special data available 
for deaths during the first week of life.” The statement 


4 Spurgeon, op. cit., p. 397 and 398. ; 

5’ King, George, Institute of Actuaries’ Text Book of the Principles of Interest, Life 
Annuities, and Assurances, and Their Practical Application, Part IJ, Life Contin- 
gencies, second edition, pp. 103-104, Charles and Edwin Layton, London, 1902. 

6 Australia Census Bureau, Census of the Commonwealth of Australia, 8rd April, 
1911, vol. I, Statisticians Report, p. 325, McCarron, Bird and Co., Melbourne, 1917. 

7 Australia Commonwealth Bureau of Census and Statistics, Census of the Com- 
monwealth of Australia, 4th April, 1921, vol. Il, p. 329, Government Printer, 
Melbourne, 1927. : 
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is not accompanied by any such qualification as that 
given by Spurgeon, although the similarity in the results 
suggests that a similar method was used. In the ac- 
count of methods of construction of the most recent 
Australian life tables,’ the method of computation of 
the force of mortality at birth is not stated, but it may 
be presumed to be similar to that employed in connec- 
tion with the 1920-1922 tables. 


TABLE BG.—Forcr or Morrauity aT THE MOMENT OF BIRTH: 
PUBLISHED VALUES FOR ENGLAND, AUSTRALIA, AND BELGIUM 
ComMPARED With RESULTS OBTAINED FOR WHITES IN THE 
UNITED SrateEs, 1939-1941 








VALUE OF po 
COUNTRY, DATE, AND CLASS OF POPULATION " ——— 











Male Female 
England and Wales (total Ag ae TOTO =191.2 Tips se Ets Fy sa A T0044. 3h oe oe 
Australia (total population) 1901-1910 2______.__.__.._____.____ 2279 0. 1784 
Australia (total population) 1920-1922 3__________|____________- 4, 83547 3. 63620 
Australia (total population) 1932-1934 4___._________________._. 4, 83249 3. 74807 
Belgium (total population) 1928-1932 §._..___________________- . 18554 . 14241 
United States, whites, 1939-1941, using Spurgeon’s method 6___ 5. 51469 4. 25239 
United States, whites, 1939-1941 as shown in tables 14 and 25 7__| 10. 29757 8. 06964 





1 Spurgeon, op. cit., p. 398. 

1 Australia Census Bureau, Census of the Commonwealth of Australia, 8rd April, 
1911, vol. III, pp. 1215, 1217, McCarron, Bird & Co., Melbourne, 1914. 

3 Australia Commonwealth Bureau of Census and Statistics, Census of the Com- 
monwealth of Australia, 4th April, 1921, vol. II, pp. 1838, 1840, Government Printer, 
Melbourne, 1925. 

4 Australia Commonwealth Bureau of Census and Statistics, Census of the Com- 
monwealth of Australia, 30th June, 1933, Australian Life Tables, 1932-1934, pp. 6, 65, 
Government Printer, Canberra, 1937. 

5 Office Central de Statistique, Recensement Général de la Population, au 31 Décembre 
1930, tome VII, Tables de Mortalité de la Population Belge, 1928-1932, pp. 57, 59. 

6 For method of calculation, see text, p. 137. 

7 See pp. 58, 69 of this volume; for saath of calculation, see p. 138. 


It seems highly probable that’ mortality is heavier 
in the earlier than in the later part of the first day of 


life, and that Spurgeon’s method considerably under-’ 


estimates the true value. The values for yu, shown in 
tables 14 and 25 were obtained by fitting a Gompertz 
curve to the J, values at birth and at the ages of 1 day 


and 2 


(where h=365}'), in the Gompertz formula: 


days. Taking x=0, 7 and , respectively 


l.=kg® (46) 


and equating to the corresponding l, values gives three 
equations which can be solved for k, g, and c. Taking 
the logarithm of the expression (46) and differentiating 
gives: 


d 
epee (log, 1.) = —c* log, c log. g 


Therefore, 
bo= —log, c log. g 


Calculation of commutation columns and net premiums 


The commutation functions C, and D, were obtained 
by the usual elementary formulas: 


Di#e 
cole ‘ 
Cid: 
8 Australia Commonwealth Bureau of Census and Statistics, Official Year Book of 


the Commonwealth of Australia, No. 29, pp. 928-942, Government Printer, Canberra, 
1936. 
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They were checked by the relation: 
C, =oD Sal D r+1 


The functions N, and S,, M, and R, were obtained by 
successive accumulation of the values of D, and C,, 


respectively. These were checked by the corresponding 
relations: 
M, =vN,—- Next 
te = VS,— Sr41 


The functions a,, A,, and P, were obtained directly 
from the commutation columns, and checked by the 
relations: 


A,=1—d(1+a,) 


A, 
l+a, 





| 


The values of C, and D, were obtained to five signifi- 
cant figures throughout. In the case of the commuta- 
tion values obtained by summation, the number of 
decimal places retained in each case was the smallest 
number contained in any one of the figures included in 
the sum. 


D. PROCEDURE USED IN CARRYING OUT THE 
MAKEHAM GRADUATION OF THE LIFE 
TABLE FOR TOTAL WHITES 


General considerations 


It has already been stated ® that an important reason 
for preparing a makehamized mortality table for the total 
white population rather than for the separate sexes was 
the fact that certain technical difficulties were en- 
countered in attempting to graduate the white male 
and female data separately by Makeham’s law. It is 
well known ” that with distinct tables for males and 
females, the law of uniform seniority does not holdin 
connection with annuities involving combinations 
of male and female lives unless the Makeham constant. 
c has the same value in both the male and female tables. 
Experimental calculations indicated that this could not 
be done without marked distortion of the rates of 


_mortality as previously calculated for the separate sexes. 


Method of graduation employed 


In the belief that the makehamized table would 
find its chief use in the calculation of life annuity 
values, the graduation was performed with the specific 
aim of reproducing as closely as possible the values 
of whole life annuities as calculated from the life table 
already prepared for the total white population. For 
convenience, the latter table will be referred to in 
the following discussion as the ‘‘original” table. As it 
was planned to publish life annuity values at rates 
of interest ranging from 2 to 4 percent, the actual fitting 





9 See p. 94. 
10 See Transactions of the Faculty of Actuaries (Scotland), vol. 3, p. 296. 
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was carried out by the use of annuities calculated at 
the intermediate rate of 3 percent, in order to secure the 
closest over-all agreement for the several interest Rants 
tabulated. 

The method employed in determining the Makeham 
constants is that suggested by Henderson." In this 
method, a preliminary graduation is first made, using 
approximate values of the Makeham constants, and 
life annuity values are computed on the basis of the 
preliminary graduation. Next, the differential calculus 
is employed to estimate closely the effect on the an- 
nuity values of small changes in the values of the con- 
stants; and finally, the method of least squares is used 
to determine precisely the small adjustments to be 
made in the values of the constants, in order to repro- 
duce most closely the annuity values based on the 
original table. 


Preliminary graduation 


Under Makeham’s law, the force of mortality p, is 
given by the equation: 


Mz=A+Be?=A+Be (47) 


where A, B, and ¢ are constants to be determined, and 


A=log.c. This leads to the further equation: ” 
La=ks"g™ (48) 
where s=e~4, g=e-®”, and k& is a further constant 


depending on the radix of the life table. 
a life table which follows Makeham’s law, 


Therefore, in 


Mr+s5 
Mr+5— Mex 


Mr+10 595 


In making the preliminary graduation, c> was calculated 
by this formula for z=30, 35, 40,. . . , 80, using values 
of uz calculated from the original table by formula (45); 
and the arithmetic average of the 11 values so obtained 
was taken as the preliminary value of c’. The values of 
g and s were then determined by fitting the curve to the 
values of l39, Igo, and lg, as given by the original table. 
The values of the constants so obtained were: 


c=1.091889 
A= .08790888 
login g= — .0004974 
logip s= —.0004566 
A=.0010514 
B=.0001007 


Final determination of the Makeham constants 
Using accented symbols to denote values based on the 
preliminary graduation, and unaccented symbols to 


11 Henderson, Robert, Mathematical Theory of Graduation (Actuarial Studies No. 4), 
second edition, pp. 97-99, Actuarial Society of America, New York, 1938. 
12 For the derivation of this formula, see Spurgeon, op. cit., pp. 191-192. 
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denote those based on the final graduation, and writing 





A=A’+h, log. B=log,B’+, A=N+1. (49) | 
elves: 
=A+Bet=A’+h+B’e%’ th etp 
so that, Pere 
pede (Os ijng Ode: 
Az= Az ipdaes, Dv bs Or fof On’ (50) 


Continuous annuities have been employed in this 

expression because of the difficulty of obtaining ex- 

pressions for the partial derivatives of annual annuities. 
From the relations:® 


t= |, v' p,dt 
0 


t 
a oe 


iPr—e 
it follows that 


dies é 


E fe —(A+ot—Bf eras 
r@) 
whence 
Od, _2d- 
OA 06 





=~ |" w'p,at=—(Ia), (51) 


where (Ja), denotes the present value of a continuous 
increasing life annuity in which the payment at exact 
time t, if the annuitant is then alive, is tdt. An approxi- 
mate formula for (Ja), is obtained from the approxi- 
mate relation: ™ 

dy=az+ 5 pple +8) (52) 
upon differentiating with respect to 6. 
be noted that 


First, it may 





Got = Gerth — te“ = — ty’, 
Since 
=>) v Pr; | = ey tv’ 1P2— — (Ia); 
Therefore, 

(1a) ,= — 8 (Ja), + +5 (53) 
approximately. The other partial derivatives are given 
by the equations: 

28 ag (uz+8)—1 (54) 
and 
1 a8 Od, 
pSEe (25) SE (A+S) (Ta) de (58) 


13 Spurgeon, op. cit., pp. 133, 16; Rietz, H. L., Crathorne, A. R., and Rietz, J. Chas., 
Mathematics of Finance, second edition, p. 31, ‘Henry Holt and Co., New York, 1939 
14 Spurgeon, op. cit., p. 133. 
_ 18 Spurgeon, op. cit., p. 134; Henderson, op. cit., p. 99. 
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Values of u, and 1, (based on an arbitrary radix) were 
_ calculated from the constants obtained in the prelim- 
inary graduation, and, from the latter, values of a, 
and (Ja), were computed. These results were used in 
calculating the values of the partial derivatives by 
equations (51) to (55); and h, 7, and / were then deter- 
mined by the method of moments (equivalent in this 
case to the method of least squares). As the sole 
purpose of the graduation was to reproduce as closely 
as possible the annuity values based on the original 
table, it was decided to assign equal weight. to all the 
individual ages. Under these conditions, the method 
of moments was most easily carried out by means of a 
process of successive accumulation applied to the terms 
of equation (387), the equations for the determination 
of h, 7, and / being: 




















, Od,’ 0a,’ Oa,’ 

Da (a,’ ‘— A, ) = b> 54’ 14 es ee = +13) On’ 
, Oa x Od vis oa Hy 

SP (a2! ae!) WY Sas + iP Se HO Ss, 
Oa x Oa eer Oa Ld 
ey Pea a 


where the double accent denotes values based on the 
original table, and where: 


SH@)= TS) 
and 


SHEDS) 


Some study was given to the question of the exact 
range of ages to be employed in the determination of 
h, 7, and l, the ultimate decision being in favor of the 
ages 10 to 80, inclusive. Although the Makeham curve 
was not actually used down to age 10, it was found that 
the use of values for this and subsequent ages in the 
fitting facilitated obtaining a smooth junction with 
the values from the original table, which were to be 
used for the ages under 10. A close fit at the ages above 
80 was not considered important, and it was found that 
it could be secured only at the cost of accepting much 
less satisfactory agreement at the younger ages. The 
resulting adjusted values of the constants, obtained 
by substituting in equations (49) were: 


c=1.0924931 
A= .08846246 
logis g= — .000474834 
logjo s=— .000461004 
A=.0010615 
B= .00009672 


Junction with original values at very young ages 

From about age 90 down to about age 17, the final 
Makeham graduation provides a close fit to the original 
table, but between ages 10 and 17 the Makeham curve 
produces rates of mortality which are much too high. 


. 
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Accordingly, it was decided to use the Makeham for- 
mula only at ages 17 and over. It was desired to retain 
the mortality rates from the original table from birth 
to age 10, in order to preserve the minimum jn the rate 
of mortality which occurs at age 10. It was also desired 
to have the values of whole life annuities under the 
original table exactly reproduced at ages 11 and under. 
This was accomplished by the following process. First, 
blended annuity values were obtained for ages 12 to 
16 by the formula: 


=Fl(e—1)a,"+ (17—x)a,°| 


where a, denotes the blended annuity value; a,°, the 
value according to the original table; and a,”, the value 
according to the Makeham curve. The blended values 
were taken as the final graduated annuity values, and 
rates of mortality at ages 11 to 16 were obtained by 
the formula: 

(1+2)az 


2=1l— 
q 10.41 


Completion of the mortality table 


In order to secure the consistency among the various 
actuarial functions which results from regarding /, as 
the basic function of the mortality table, and yet retain 
the full smoothness of the Makeham graduation, the 
radix of the table was taken as 1,000,000 rather than 
100,000. The values of J, up to and including age 11 
were those calculated for the original table, but retain- 
ing one significant figure in addition to those shown in 
table 4. From age 11 to age 17, inclusive, the values 
of 1, were computed by the formulas (37), employing 
the values of g, obtained from the blended annuity 
values, as described above. The value of l,; determined 
in this manner was then equated to the Makeham 
formula (48) in order to determine the constant k. 
The values of J, at all the remaining ages were then 
calculated from this formula. All values were rounded 
to the nearest integer, except that at the older ages, 
sufficient decimal places were retained, for the sake of 
smoothness, to have six significant figures in all cases. 
The table was terminated at the point where /, first 
became 0 to the nearest integer on the conventional 
100,000 radix: that is, when it became less than 5, on 
the basis of the radix of 1,000,000 actually used. 

The values of d,, p,;, and q, were obtained from the 
lL, column in the conventional manner. From birth to 
age 16, u, was calculated by the same formulas” 
which were used in the case of white males and white 
females. At ages 17 and over, it was calculated in 
accordance with Makeham’s law by formula (47). 


Tests of the graduation 


A graduation by means of a mathematical formula 
such as Makeham’s law, of course, does not need to be 
tested for smoothness. As the graduation was specif- 


6 See p. 187. 
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ically designed to reproduce life annuity values as 
closely as possible, the most obvious test of the “‘fit’’ 
of the graduation is a comparison of annuity values 
based on the original and makehamized tables. This 
comparison is made in tables BH and BJ for both whole 
life and temporary life annuities at selected ages, with 
interest at 2, 3, and 4 percent. Up to age 80, the 
agreement is seen to be extremely close. Table BH also 
compares the rates of mortality under the two tables. 
A further comparison showing joint life annuity values 
on both tables for selected combinations of ages at 3 
percent interest is given in table BK. 

In table BL, the expected deaths according to the 
makehamized table are compared with the reported 
deaths. As the fit is much less close than in the case 
of the life tables graduated by osculatory interpolation, 
the precise method to be used in calculating the ex- 
pected deaths was not a matter of great moment. 
Accordingly, the simplest method was chosen: that of 
computing an average value of m, for each 5-year age 
group, by formula (86), and applying it to three times 
the estimated July 1, 1940, population in the age group. 


17 See p. 127. 
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In view of the rigid character of the Makeham curve, 
it is to be expected that the differences would be much 
greater than in the other cases where the more flexible 
osculatory method was used, and table BL shows this 
to be the case. However, between ages 25 and 90, the 
difference never exceeds 3 percent of the reported deaths 
except by a very small margin in the age group 35 to 39. 
The expected deaths are deficient by more than 9 
percent at ages 20 to 24, and are in excess by more than 
11 percent at ages 10 to 14. At ages 11 to 14, in particu- 
lar, the rates of mortality in the makehamized table are 
much too high. However, these discrepancies would 
have little effect on the values of life annuities, even 
temporary annuities at young ages, because the actual 
level of mortality at the ages concerned is very low. 
The only common financial functions which would be 
seriously affected are premiums and values for short 
term assurances at young ages, and there would be little 
occasion to use this table for such calculations. All 
things considered, it is believed to be a highly satisfac- 
tory table for the purpose it was mainly intended to 
serve: that of approximating the values of single and 
joint life annuities by the original table. 


TaBLE BH.—ComPaARISON OF RATES OF MORTALITY AND VALUES OF IMMEDIATE WHOLE Lire ANNUITIES BY ORIGINAL AND MAKE- 
HAMIZED MortTatiry Tasies: ToraL WHITES IN THE UNITED Srarss, 1939-1941 











RATE OF MORTALITY 











PRESENT VALUE OF IMMEDIATE WHOLE LIFE ANNUITY (az) 























, 1,000 gz 
AGE Interest at 2 percent Interest at 3 percent Interest at 4 percent 
(x) —— a —— = 
Original Makehamized Original Makehamized| Original Makehamized Original Makehamized 
table table table table table table table table 
US 4 ea Be are Me ok Sey MY 43.15 43.15 34. 2881 34. 2889 26. 7047 26. 7047 21. 5432 21. 5428 
1,24 1, 24 34, 7444 34. 7452 27. 3545 27. 3545 22. 2342 22, 2336 
85 . 85 33. 3438 33. 3451 26. 5553 26. 5553 21. 7637 21. 7630 
1.20 1.30 31. 7710 31. 7888 25. 6078 25. 6216 21. 1747 21. 1852 
1.78 1.65 30. 1115 30. 1372 24. 5764 24. 5966 20. 5151 20. 5323 
2.12 1. 98 ° 28. 3457 28. 3470 23. 4380 23. 4392 19. 7648 19. 7664 
2.49 2.49 26. 4200 26. 4109 22, 1427 22. 1352 18. 8759 18. 8695 
3. 20 3. 29 24. 3388 24. 3340 20. 6834 20. 6798 17. 8345 17. 8306 
4.41 4. 53 22. 1207 22. 1288 19. 0674 19. 0744 16. 6363 16. 6429 
6. 46 6. 46 19. 7977 19, 8174 17. 3112 17. 3295 15. 2905 15. 3070 
9. 64 9. 45 17. 4190 17. 4333 15. 4517 15. 4660 13. 8192 13. 8333 
14. 43 14. 08 15. 0288 15. 0219 13. 5226 13. 5186 12. 2476 12, 2451 
21. 40 21. 25 12. 6741 12. 6398 11, 5648 11. 5350 10. 6060 10. 5800 
31. 64 32. 30 10. 3861 10, 3516 9. 6057 9. 5745 8. 9182 8. 8897 
48, 39 49. 26 8. 2190 8. 2234 7. 6983 7. 7029 7. 2311 7. 2357 
75. 83 75. 06 6. 2870 6. 3151 5. 9560 5. 9845 5. 6542 5. 6827 
115. 99 113. 82 4. 6845 4. 6713 4, 4817 4. 4730 4. 2941 4, 2891 
171.09 170. 94 3. 4257 3. 3147 3. 3039 3. 2026 3. 1899 3. 0971 
238. 74 252. 61 2. 5009 2. 2437 2. 4273 2. 1840 2. 3575 2. 1273 
312. 88 363. 99 1. 8461 1, 4355 1. 8003 1, 4057 1. 7566 1. 3770 
388. 11 605. 25 1. 3824 . 8486 1. 3532 8349 1, 3252 . 8216 








648160—46——10 
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TABLE BJ.—COMPARISON OF VALUES OF TEMPORARY IMMEDIATE LirE ANNUITIES BY ORIGINAL AND MAKEHAMIZED MortTaLity 
TasBLes: Tota WHITES IN THE UNITED SraTEs, 1939-1941 


e INTEREST AT 2 PERCENT INTEREST AT 3 PERCENT INTEREST AT 4 PERCENT 











AGE (z) J 
Original Makehamized Original Makehamized Original Makehamized 
table table table table table table 
VALUE OF TEMPORARY IMMEDIATE LIFE ANNUITY FOR 10 YEARS (@z: 30|) 
Oe Re ye een Su Ne ee renee Set eee ee ee eee ee oe 8, 5134 8. 5134 8. 0856 8. 0856 7. 6891 7. 6891 
be See ee Seni e C as EF Pr Ss ee es Pe 8, 9332 8. 9295 8. 4843 8, 4806 8. 0679 8. 0646 
DO sa beth cope ta ate ohn aren See ee ae = dae aeiaer es haere eee. eee eee 8. 8874 8. 8945 8. 4412 8. 4479 8.0277 8. 0339 
cl AS GE hes Hee, Be eee tS: ne te ig Dee RSs ole Ve ee 8. 8442 8. 8417 8. 4010 8. 3987 7. 9901 7. 9879 
OE Sh Bee ee ee ns an eee re en eG ee ee ee Se ee ee ee 8. 7183 8. 7157 8. 2837 8. 2811 7. 8802 | 7. 8781 
) tN pe al 3 a eal heath Spell aig pn ane 9 se eae fa Ne. a fu ta paged Be A Le 8. 4085 8. 4208 7.9944 ' 8.0059 7. 6101 7. 6209 
BOE sg maoet = = apa aac es Sete cada = cee B= oe oe ta eS oe ees 7. 7744 7. 7633 7. 4021 7.3917 7. 0560 7. 0465 
it ape A ah ean te Reg gett, Sips aoe tay AM GS g' gh aS Oe A ed RSE 6. 4527 6. 4508 6. 1655 6. 1632 5. 8978 5. 8953 
| eS eS. Ld te, VRE 2 Pr pe ON hn Fo as Raa ow ST ew hs 4. 3577 4, 3825 4. 1940 4, 2180 4. 0404 4, 0636 
LY es Se Lihat, Sales bane? Pte aeet Rue Se Ol pie eM py 9h EEN Re wa EEE 2. 4719 2. 2358 2. 4016 2. 1769 2. 3347 2. 1209 
VALUE OF TEMPORARY IMMEDIATE LIFE ANNUITY FOR 20 YEARS (az: 20) 








15. 4188 15. 4158 14. 0343 14. 0317 12. 8249 12, 8228 
16. 1380 16. 1353 14. 6913 14, 6885 13. 4272 13. 4245 
15. 9922 16. 0060 14, 5626 14. 5752 13. 3136 13. 3248 
15. 7713 15, 7615 14. 3710 14, 3623 13. 1464 13. 1388 
15. 1879 15. 1946 13. 8630 13. 8682 12. 7021 12. 7067 
13, 9357 13. 9562 12. 7675 12. 7864 11, 7410 11. 7585 
11. 6212 11. 5886 10. 7360 10. 7069 9. 9514 9. 9255 

8. 0958 8. 1139 7. 5999 7. 6161 7. 1524 7. 1652 

4. 6807 4. 6703 4, 4787 4, 4721 4, 2917 4, 2884 








TaBLE BK.—ComPARISON OF VALUES OF IMMEDIATE WHOLE LIFE ANNUITIES ON Two JornT LivEs, BY ORIGINAL AND MAKEHAMIZED 
Morrauity TABLES: ToTaL WHITES IN THE UNITED States, 1939-1941, InTEREST aT 3 PERCENT 








AGE OF YOUNGER LIFE 





















































AGE OF OLDER 0 10 20 30 40 
LIFE Se res ae Uefa a ee Es Ea ie See eevee ek AS een 
Original Makehamized Original Makehamized Original Makehamized Original Makehamized Original Makehamized 
table table table table table table table table table table 

0 Ales = 25. 2 23. 9240 239239 \o  sdetet~ << ota sa ate. 7 3a |. et ee So ee ee ee a ee ee 

10 AA Yee ete 24. 1577 24. 1290 24. 6108 24, 610% «| soo oe eel PR ed See ee Ee 8 Se Sd Sacer | aes seine a ae ae 

bE haa Sy a Bl 22. 6244 22. 6431 23. 2590 23. 2789 22. 2554 = iy 17: ee ah gS epg ete cea at Spotl eee aM IAC) Sey oI ee 

SE Se ee 20. 5645 20. 5563 21. 2977 21. 2896 20. 6410 20. 6526 19, 4834 19, 47142255322 5, SA Se 

at) eer eee Ss eS 17. 8244 17. 8300 18. 5555 18. 5609 18.1711 18. 1939 17. 4670 17. 4692 16. 0579 16, 0714 
1s ye. _ Se 14. 5186 14. 5309 15. 1644 15. 1764 14. 9581 14. 9846 14. 5935 14. 6030 13. 7701 13. 7906 - 

See ee 10. 9107 10. 8820 11, 4205 11. 3895 11. 3169 11. 2979 11. 1567 11. 1247 10. 7547 10. 7322 

I 2 oh fe Mas BE 7. 2874 7. 2915 7. 6381 7. 6409 |. 7. 5905 7. 6020 7. 5318 7. 5350 7. 3716 7. 3773 

fk, eae se! 4, 2545 4, 2466 4. 4609 4, 4516 4.4417 4. 4377 4. 4232 4. 4161 4, 3694 4. 3644 

oe: eee 2. 3096 2. 0792 2. 4203 2. 1784 2. 4130 2.1745 2. 4071 2. 1687 2. 3898 2. 1549 





AGE OF YOUNGER LIFE 











AGE OF OLDER 50 60 70 80 90 
LIFE 




















Original Makehamized Original Makehamized Original Makehamized Original Makehamized Original Makehamized 
table table table table table table table table table table 








12. 2387 1252074 eee oc Sa cit FE ES ee See dE 2 Tn as RN a kno a fee a ee ea RS Se an Se ee te en 
9. 9212 9. 9124 8. 4701 8. 4341 
7. 0082 7. 0248 6. 3114 6. 3065 i : 
4. 2391 4. 2426 3. 9739 3. 9753 3. 4360 3. 4458 2. 5597 2. 5860. |e boy ses. eet As es 





2. 3454 2. 1218 2. 2518 2. 0439 2. 0487 . 1.8760 1. 6575 1, 5534 1.1729 1. 0593 
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TABLE BL.—-CoMPARISON OF REPORTED DEATHS AND EXPECTED | 
DEATHS ON THE Basis OF THE MAKEHAMIZED Mortaity- 


TaBLE: TOTAL WHITES IN THE UNITED STaTes, 1939-1941 


Reported 


AGE deaths 


280, 242 
337, 151 
401, 551 
428, 703 
398, 670 


316, 588 
164, 966 
55, 065 
13, 451 





OCA OMNOOVOR sie es eu Lok. 
PPOLAMORaDSOlute Vales 22s. 5) 288 hehe oes. ee 
Pe Pac eclroe es © taseet net ese SS A eee 





; 








Expected 
deaths 


28, 712 
31, 647 
48, 544 
55, 236 
64, 735 


77, 315 
95, 855 
125, 718 
171, 217 
224, 904 


275, 463 
339, 033 
412, 691 
434, 553 
393, 261 


313, 053 
168, 572 
61, 200 
19, 598 


3, 341, 307 





EXCESS OF EXPECTED 
OVER REPORTED 





DEATHS 

+ = 
a Ge 113 
Cw eet ae 
or gh eee 
tree ete. 5, 761 
ois 1, 901 
(201, eee 
S708 eee 
RAV Ago 
tens SERS 2, 042 
Ei as 4, 396 
pa fas 4,779 
ae ee 
41,4464 ee co 
Bf 8502 seens ee 
Pt mee, 5, 409 
bi oe ee, 3, 535 
3; BOGi| sate 2 * 
6;135:|(se bs sae 
6147: |e Jenin 
45, 332 27, 936 

73, 
—17, 396 
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Calculation of other tables derived from the make- 
hamized mortality table 


The values of the Makeham constants and their 
logarithms (given in table 36) were either obtained in 
the process of graduation or followed readily from values 
so obtained. Values in the table of uniform seniority 
(table 37) were calculated by the formula: 

_ p= l08 (1+-c’-*) —log 2 
log ¢ 
where y—x denotes the difference between the ages of 
the two lives and w—a denotes the addition to the 
younger age. 

The annuity values shown in tables 39 to 42 were 
obtained by division from values of D, and N,, D,, and 
Nx, ete., calculated for that purpose. The “‘D’s’” were 


obtained by successive multiplication by l,: thus 
DiS ee De a da, D2 Dl. ond so ons * ‘The 
‘“‘N’s” were obtained by summing the “D’s.””, Enough 


significant figures were retained in both “D’s”’ and 
“N’s” to obtain annuity values correct to four decimal 
places. 


18 Spurgeon, op. cit., p. 258. 






















az pata met 
yitrotaes yet rietial) i ald bd ar ik PE a 
Bi aligsrtret itt 4d bronyelu! hay “vga { 


eG it 
¥- 







OE hak eee € del 44) Ba oe a _ oS, 
‘ +. ar cg ' A saree . “a 5 a ak: a “3 . Tuas Pe } i i 14 3 ten *. 
Va : yc ' 4 2 ree ca 4 wo nee Fi ae sea : : i 


sei na TY eis ‘elt crys ad soasrioltib sit risjonab unt sad 
5 ode ot aonibby ail Gately: senna FTeette THE ows od: 
ae sate wrest esipenivee nie *.Y Oye agHiIO 
cru Sh ob QE wldas iti _awode saulae vis “mer. 
Ban AN Vie Oto eoulew most noiawab “a bonito | 
Ue oT chebeprig “tnd | 1h boratwalgn ah pee 


, 
“ 


4 


1 ee ee ay ee ae 
S 


7” ; add ah e! i FUaheds vil ti fais xt ey Sle, wd. baisigtte + 
ae * pS G86 PUR tetas ee a hk: =e aa we 2.0 t¢ 
Se ens deyontl ” “A old gotta. ud. fasted ide onl a 


eke “Bas. tah?) dod - ai vboninies weil axusgit ineoitiongie | 
} Mea deka te7t0s ewislacr a diareuip aibestl. oy a mt 





2 ; ; “ aseta 
af | . beers 
re Bs ee oe ‘ see i) Unit clie ty eatd Hpegak, Be + 


= ‘ . . ‘ ara 





INDEX 














Page 
Accumulation of money at compound interest_________.____2__ 85 
Accuracy: 
ofdata underlying the life tables-_-.......-- 202.2. -- sod ee lel ot 1, 2, 101, 102 
ofvalies initables. 2252.52.52... enklavi iow sob tel atwert siento: 2 
PAC MEIOW IOC SITIOIMUS coe ie" Soh ele 8 Ew J oes ek hy oes ead oe cee II 
Actuarial functions: : 
NSUCHIATION Of 22 ts. be Sos ocee Meee Cee amare ante Yeu oy 138 
UL Glace, 2 Sl EE ee ee ae ae ee Cee eae POO Remy 85-94 
ipeltided inthis yoltimen sve sok eB ee eld a Barely 55 
Actuarial tables: 
annuity values and net premiums: 
for wibitie denrales.eives hb ects kee tea b yeeteblelratou. al ease 75-79 . 
MPO bts RLELTON ss ates LTS be hn oo aie Pegeny tered 64-68 
commutation columns: 
for weitefemialesy-:rce5 toy ce bee. Seuss Les busbew uubasotbeddaiel: betadel 70-74 
BOT: WARELG TXTAtO Se ee Ps tO ee es Nee es he ae ano 2 A wn oo Oe fares eles 59-63 
OOVISUT UCHION) @ brake Hil 44 Sear bd aan ets BOtciaen ot aS eve oh 1, 187-143 
elementary values: 
PTA CLOIT Olt re ee Le! she a eee ee el ot A on ee 92, 93 
for total whites; makehamizedeiw.s suse ogden lee nee eee edt ee 80 
POPE WIIG ONTCDS ate 2 Poti eb ek ed hc ON oe ot ert ee a 69 
SOE yi UA cy re E1 Ee ss RO io et © ee a et NE Set hn 8s RLS 
“CUPP TT) 0) slg. Sas aN a ae a a IR Rs SS I Roper et 9 
joint life annuity values, total whites. ....~- -2s2222222.5.. 2.02.2. s0 nue 
SVE RRPITRIRY COUR UAE G oe fee eee eo eS eR rat hs ey ek Zt 
numerical exam ples Wimstrating USE Ole. deci. oc sete otha bees cu itecu cen cul 93-98 
PORN CHE ACSIEDUIG HY aie wees fee Oe seer tee te a Sa ee a tg 
Panie Of Worm SEnIONLY.—— oe ee EE re ak gc: 2B ge 
tables of elementary values differ from original life tables 
use in calculating annuity values and net premiums.__._-.__-_-___--___ 
wse.in evaluating joint life annuitiese. a=... 442+. 203 ese, ote on ne Se-ee geste 94 
vt SEG) Ae eet Maes BAR Se a le ap ln heels lie ies ee O Sm SOS Se Ptr ae 
Actuaries: 
Appenor mtonded primtariiy OM 22-5. taken eR 1 
assistance of, iy preparing Volume. _- SS ee a II 
experience of, in the construction of life tables_-______-_____---_-----_------- 101 
Hotabion Tsed Dy - so sese cette SR Nel Sale ie 1, a emacs sad ings 24, 25, 57 
RISO POET MIDE UGNEY PD IG pote ee en ee oe nk 55 
Adjusted ages for estimating annuity values on male and female lives-_-__---_- 98 
Pel ee IE DTG eee eet chk peg ie cy eed oe ea a es 102, 103 
Adjustment (see also Preliminary adjustment): 
of ages in estimating joint life annuities for males and females-_-_-___-_--_---- 97-99 
of denominators for pivotal mortality rates at age 92.__________-__-------_-- 125 
of life insurance premiums for immediate payment on death 88, 97 
of life table values for use in actuarial tables_-_._____-------------- 92, 137 
OMmmeakennny Constante cose |: =o Seo neseaccul bene tebe tL ot a) 139, 140 
of mortality rates at ages 0 to 4 for effect of migration___-____--_---------- 119, 120 
of population, birth, and death statistics__.________-_.-.----_------------- 101-114 
Adjustment factors: 
for effect of migration on mortality rates at ages 1 to 4-_-_____--____--------- 120 
for estimating values of joint life annuities involving ages under 17_-___------ 96 
Beery CORED TES eee eel sete ae ene tie ue atl 102, 103 
for: SUTrViVOTSs tO Are. 1 sake. .25 4.5 20 SoC) Seek LA les Spore? 107, 116 
SAMTH TAP OS ce 8 ok cones sa cae ete Peeeee same WEE OR LOBE: Gai s Sh 1 
ai vancod aces: 6s sie 2 Ble Ss ar ccrsin cu eS Ue SE Oe PL SRL 2, 124, 125 
rod sige Gifferences= Oswell sol. iOS PR. Deri let Rs Bes 125, 126 
ge: 
padivalent equal 2 -—o Bees AS Ae ee EL see 20 LR 94, 96, 98, 99 
inaccuracies in statement of___-_--------------- 1, 2, 101, 107, 109-112, 120-122, 127, 128 
Mimiting,iatife tables_2..2.-.2. 2. Seul es maflis FL Deas Sae3 133, 137, 140 
preference for certain digits of. 107, 120-122 
Age grouping: 
imcomputasion ofmortality rates... -25-..-.4.2.._..-.-.23ouia Ne 112, 120-126 
in data used for life table construction_-___-.._---------------- 109, 110, 112, 120, 121 
results in offsetting of errors due to age preference _-_---..----------.-------- 110 
Wroremercalinilite tADIGS yo. A: See hk he ese nae n bac ee oe ~ see 21, 22 
Alabama: A : 
completeness of birth registration, 1940_.......-.----.----------------------- 102 
death rates under 1 year, by age, 1939-1941..-___-_---------1-.-----4+-------- 104 
registered and adjusted births, 1939-1941____...--+.-----------------~------- 102 
Duar ig CEO e, NA VAT eee ee ee ca ea so nupe ene an eee ee 20 
American Life Convention!) 0-2-2. ..--3--~.-yaued wat, Soli cerse? Sp aes 1546 II 
Amount of a sum at compound interest_____-.-------------------------------- 85 
Amounts of insurance, basis of tabulating life insurance experience_----------- 56 
Seti LOPNeTL Ole, OF Mitcen Seek ses etn Heneteoebaenabsest sian vieeeiset,sosert 90, 92 
Anniversaries of life insurance or annuity contract---..------------------------ 91,97 
PASTE EG} Lede), MA a Charts peed laheee alate ates bpbaaprp ahs | i aipyenesy. psIea se bandas bias iboraall gps Sod 139 
Annual premium: 
gig fois kes be RR Nena ae le ps a 2 el lb A ge ape 56, 57, 88, 97 
net. See Premiums, net. 
Annual rate of mortality. See Rate of mortality. 
PR MITSE AT $4 ci oe cokes ol ed ek oes 3 ne ene eee ee Base gta ets 85 
Annuity: 
MMA Seige wi iene ott atuuton gb ot. jeleeeintnl ged eierice ee alias 139 
SErtOlli ee 2 ease ate as ees bal sete ia ull bike baie te esitde 85 
PON tINUOUSw sc oe cas So ces Pees TRE Wate one ooh SHadied-n2 mete lbdleteeuet 139, 140 
ieontinuons inoreasingt:! s: bho sow) ecklw: 2 bo po ee hociencdesdiees iweneths 139 
deferred: 
arises in evaluation of joint life annuities for ages under 17-- -------------- 95, 96 
defined 85 
formulas 
numerical illustrations 
sym 
OP Oo ea RT ete STN a Vee ear ee 
forborne 
formulas. 








Page 
Annuity—Continued 
immediate: 

RATT Cette eee ee ee week eee SR ee a at oe ope, ee 85 
POOL ELD Se ee ee eer ek pete ee tee ye ae ert ee ek ee eee 87 
mMerical Wiastration. 2 20.2.2 at o. seco seeos lok oa. SS Ae 93 
BV IEE Ofer eee eames aoe ee eres ene eee! Shee < Sete a eye ' 
A AUTEOS OTS so Sut eta SRC Re. Te eee ee ae te 56, 64-68, 75-79, 81-84, 141, 142 


joint life: 
adjusted ages for approximating values for males and females separately__ 98 





eM EO at hm SE co ae IR ah De AL oe Mage Fb el tals My an, WEE eras SE AES f 94-99 
comparison of values by exact and approximate methods____._._.._._____- 96, 99 
(EAS) CEE G Ppt Soe parle ab Bas delle: kee etait es op OO a ad Roel ya Ne 88 
evaluation for aves tnder 17225. coe tse ae 95, 96, 99 
for migies:and ftomales separately <... a % qcowemse ene see ape ders ral ero EUS 97-99 
NCO) PEEVE CA Sek, Seeley: Se Ne Rey een yaa Samara aa ie 88, 89, 91, 95, 96 
mmmerical Hhustrations. 22 ns ho wenn ie Deedes SEPT Su 94-98 
simplification in calculation of, resulting from use of makehamized mor- 
tplity fablescy) 2 2k ee ail GUE et Pier pettetirren tril ese 94 
SV TINO ee oe eg ee ed ee ite eR tie 90-92 
PATONG) tapeciey liad syle pled cae cey ane A Se orm cpa 9 4 AND Sk ob air 81-84, 142 
last survivor (or joint and survivor): 
SMTETE Tw C0 nce pe wl ER ail eG ee RS AL CRS 2 PROT FT 97 
efined coe. cou tort a Re ee wen ee ee ae nee te 89 
SAIL. TALS Sal ates lb el pl oncology ina pap Se eRay  SET  SS SS Sees 89, 91 
symbol. ____ a eR eae emp taeet fe oe eet 89, 91, 92 
_ uniform seniority principle does not hold for-__-.-------------------------- 94, 97 
BOS Le no gether e ish gc ald ae Dpapali al o elzek Be pepe md itary gegey aa ee sae pint abe 1, 57, 85, 86 
THE DBS D LOsASSUraneee ns. nut. uae ate ee bannateat wc aee aot oon eee 89, 90 
reversionary (survivorship): 
OR LCTI AION Mile waste oe fas See ls ata oo pee Se ay Pa el menos ea ee 97 
detined jas ee wae aed ie Ce bcc artes pole ea nw ee Sates 30 ee 89 
ROTINAS ee Pos) oa se ee ete ot nasa ad as sp ee EOS 89, 91 
numerics example: . wo. 2224 24 ccks cote mes nee eat Een tee OIE 
F776) 0741 | ean NCR oO) Se ST On a EEE as Rar metre uf Ay TS Te 91, 92 
uniform seniority principle does not hold for__-_.--..--------------------- 94, 97 
TAD GS be sek Borat Se a os cece aie Ae OL. 47 Se 56, 64-68, 75-79, 81-84, 141, 142 
temporary: 
arises in evaluation of joint life annuities for ages under 17__------_-.------ 95, 96 
dofined =o nose W5 sai 52 ode y Pl e  f on sh dost re 2 ge 3-2 soe neti Ms aU 85 
SPT TAS spe et mers ee Si eS ee eo Se oe 86, 87, 89, 91 
Rimericalillustrationiiy. 423228 oo ah 2st J I Le 95 
SS ETRIOQI oe 5 deere ete Nh eg ere Is oe atte reg ho BS 87, 90, 92 
RICA TBY SOM Cybe he C Ohe ete ne naan saem emer vetaene SOON emma). 8 '5! Rl BB. 142 
Values, calculation of _: ~~. GU seRur bee 8. MES es eet. eR. 138, 143 
whole life: ; 
TOPTRIULES a etl pte sets te aie stirred ca sel heaton io een TIO ee ees LLL 86, 87, 90 
Wales Of <3. 32613 cot anasto tee ares aa eden 56, 64-68, 75-79, 81-84, 141, 142 







life assurance annual premiums constitute an 





relationship to assurance single premium --_-_.--.-------------------------- 

relationship to immediate annuity_-_--....--.-.-----+-----------2+--22-22--2 

SOMSTEE7EUE GABE Oe Cighs ee So Sah pels A eR RED eeen Dy Bea Seg Bay AE 8 ERT Dg Da 2) 
Applications: 

obactiarial tables se. } soa. kee hee cass set eens oe 1, 57, 90, 93-99 

RSE RAO Ne ERRbe Site A a. | eas Os oo masa ah at cela geen 22-24 
Approximation: 

of figures not available from tabulations. -_-_--.--.-----------.-------.------ 101 

‘other races’ lite tables regarded a8... ...-.-.....std sted! Yes satee ae se 2 
Arithmetic mean ....-d4eek. syd in i sep tet penta eiss 2 Leni: iy 23, 94, 139 
Nrithia etic PrOpression. coche... ease ge oe 5 sane ceecee 5cSaneente es ee 112 
Arizona: 

completeness of birth registration, 1940_...__--_--.--------.-----------.----- 102 

death rates under 1 year, by age, 1939-1941._.._.-.-----.-------------------- 104 

srigh infant mortality @isae dts og co seo Soe es ogy ed tow t ebbe ct 104 

omitted from computations of infant mortality rates for whites_____.___- 104-106 

registered and adjusted births, 1939-1941. __.-._.---..--.--.----------------- 102 
Arkansas: 

completeness of birth registration, 1940_--_..--------------------------+----- 102 

death rates under 1 year, by age, 1939-1941___....--_.._------Ls0sseg.i--e 104 

registered and adjusted births, 1939-1941-__-.__-_---------+-+-+-~+--54:--++-- 102 
Anrangemest of actuarial tables_2.-_--. =... --.<-- - pe Puget ee Bee See 92-94 
Assumption underlying use of interpolation formula-___--------------+------- 122 
Assumptions made: 

age distribution of deaths between April 1 and June 1, 1940__-.--------.-..--- 

age distribution of deaths of unstated age-_--------------------------------- 

age distribution of foreign-born under age 5___...--------------------. ------ 

age distribution of unreported infant deaths- -__-_-- ee SOE ager? 

as to completeness of enumeration of native and foreign-born. -_--------.---- 

AgTOene la OF Oar. 2. ke cso ee lo ee ea ee sede tes web dees hie 

birth registration did not improve in decade 1930-1940-----------.-------.-- 

completeness of registration of infant deaths___-___---------- =o HHe BASE 

concerning life table deaths for subdivisions of first year of life 

concerning populations and deaths at ages 100 and over_-_------.-- 

eolcerning the value of L2-2<--25-- 2: 3o2---asnessthesiae ei esen ey 

death registration and census enumeration equally complete-_-_-----.---- 

in adjustment of mortality rates at ages 0 to 4 for effect of migration--___-_- 119, 120 

in deriving pivotal value formuls- ----..----.--------------+-----------=-+--- 124 

in deriving separation factors for infant deaths-__--------------------------- 117, 118 

in estimating Negro populations by single ages._..---.--------=-------------- 110 

in redistribution of Negro populations and deaths at ages 55 to 69-_---_-_.-- 112 

migration occurs uniformly over period of observation ---------.------------ 119 
Assurances, life: 

actuarial tables used in.ealeulating........._.-----«i.---.----+--~-<--------- 1 

calculations involving two or more lives... -.-------------------------------- 97 


146 










Page 
Assurances, life—Continued 
deferred: 
defined 02 4h ee ce a ee ee 87 
formulas’. 220 5. - Sa rea ha ele SA oS 87, 88 
SYMDO! < 23226 2 Se ee oe ke a a ee ee ee 88, 92 
endowment: 
Cefineds 2352 Soe Se ee ek ees Sy a ae eis cee Gh ge Bien ee ee ae 87 
FOUTOUIAS 522 2 Sek oo An are ea rae ON Le he ae eg 88 
numorical lustration. sss) oe ke ae ee 93 
SYMDOL. = foe Sob e ete nee eae ae noe eee ne eee eee 88, 90, 92 
formulas... 4 oo Fe ee ete A age ee ne ee rr aS 7- 
t: 
calculation 
SVINDGIS. 26 a5 ee ee a rg 91, 92 
fast SUERT VOUS occ cee wae hae = eR. oo ee eek ee ea ee 92, 97 
relationship to:annuities._-_. 5...) s....-....---. 2 + ee Pee 89, 90 
term (temporary): 
GRRE +25. BR PROBE ns Ss ee ee ee ee 87 
POPMRULAS 22> Oe a a ere ae ei ae 87, 88 
SYM bol sssenoes osteo ntact fies cols gs = coutes- tal teeta ot eae Fad 87, 88, 92 
whole: 
defined ..........-.--ehaltwins sd datinos cee fare pes et walks Ee eee 87 
NOPRIWIOS | a ee as oo eee Se ee 87, 88 
mumierical ilustration....-+..<dec<-<.--asnsa-,-0002 ee Suen Jee ee 93 
Symbol oo ae eee ae kn ee heat ing paler 88, 90 
Australia: 
force of mortality. at-birth Ins es es se 137, 138 
life tabletvalnes fort eus a: Asst SIR Set J. MNS Bes 15-17 
osculatory interpolation used in life tables for___.....--_-_-..-- es 122 
Sdlirce of life tables. for ised. Setinas es asas gear iteote ee eee ee 20 
Austria: 
life table values fos. 22: 2025. set oenk ace See ee Oe ee eee 15-17 
source of life - tables -for.-<=-- 22 2s2-esescceeselesesses sot hc ee 14, 20 
Auxiliary tables for use with actuarial tables, list of-_..____------------------- 57 
Average, arithmotics*css922¢32so2 ae eS 23, 94, 139 
Average duration..of lifes 4.2222: see sake cairo gsi s a es = one = to mesa eee 2, 23, 24 
Average future lifetime: 
MUA RS: 2 sreccrcasleusserssssaesseeeas se ease hee sees oe ee as 3 
apPirth.. soe cs fae tenn Pea esos ae gasses | ee Oe he 2, 3, 28, 24 
calculation of.2 2-2. 22446-22525 ee ee eee ee 34 
PIGENEG . 2 ne ee ee a ee ee 21, 22 
PT ADDS Of 3 tos 5 oe A et ee te er Ne a ee 8,9 
HMPOPEL LT! COUNTTIOS 6 ee a eee a ee 17 
in United States, 1900-1941... .2.<<.2 2. 3 =e ris Seen ll 
ISM TedNires Cale. 525) keen ona as ce aaaa tags atenckenes aces ae eee 22 
Aiverage survival rate.......~.--4-..2298 Sls ts ee annette HEHE 23 
Basis: 
of3039~1941 life tablese+ se fetcg eds eit aah se St Seek oe dees ee 1, 21, 101 
pl actuarial tables... -422 oo 2 anne ta Se a ee ee eee ee 55 
Belgium: 
forco.of mortality In..-—--..<)..0k6adsens done dae anon 5 oe eee eS 137, 138 
Sifatinble.values forces <=. 3 tn ea ee ee ee ee 15-17 
source of life tables fore cc. 9 Fa ee ee ee ee eee 20 
Benefits, monetary. See Annuity and Assurances, life. 
Bias in population, birth, and death statistics ____.-..-_---_.--.-------------- 101 
Béintedat froquency. distribution: “<n  e  eee 23 
Bintiiredisivationtiecte aa Be = ee 102, 103 
Birth statistics: 
TV ONS ht Sate lo Bones we Ser alae ta se a pst hs BY a Ea 1, 101-103 
ecliminary.adjustment..0f- yoo ees ra ee 101-103, 107, 108 
used in calculating exposed to risk at ages 1 to 4.____._-__+___---_-_---------- 107 
used in construction of life tables _—__.-..caviciwi{sc ie ase Ga 101, 103 
used in estimating-survivors to.age.1__-.-.-_. LU ae SE G28 107 
BCE G 9S cio d pe ir aes as cn a gd os a ae fd oe 21, 22 
Births: 
adjusted, 1939-1941: 
BY TACR 5 Loses al so wetec es ands abst Fe seats a ee ee OD 103 
by State'and race!.2- 006 202222 se wae eee 102 
completeness of reporting of: 
affects.accuracy of life tables..-=+..--.-...- 28 Dob ee ea _ ea 1,101 
assumed equal to completeness of reporting of infant deaths__.-_-_-- 106-108, 116 
by Tace,. 1940 2 s22s2scss ess de chs sso ss ens asec es dese ee ee 103 
by: States 1040: sa soa oe oe oss ee ee eee 102 
higher than census enumeration of infants__-_--__--.-.-------------------- 102 
no improvement assumed between 1930 and 1940 in_______--_-_-------.--- 108 
probably lower than that of infant deaths in urban areas____--___--------- 106 
rélated ‘to level:of infant mortality yo Wut Se Bs ee es 103-106 
States arranged inorder 0f.25.25..... JR, ee ee 104 
studied in connection with 1940 census_..............---.....--------=222''' 103 
registered: 
by race,,1989-1941 _ <2 csu5 Soe SE ee 103 
by race and sex, 1934-1041... 52 2.+:--s581- Usk CHEE ee ee 113 
Sy State and race, 1930-1941 2. . 225 22 sea esaaws see ee ee ee 102 
for white-males,-1934-1941 _.- Ae reg PO NEES UE A he 116 
symbol for, in mortality rate formulas_...-.......2---.--.2-- see SE 115 
used as base in computing infant mortality rates______.___.__.__.---_--.--_- 103 
Blénded annuity values... =~ <-- 22 2 DI BE DOL eee 140 
Blended method of testing age heaping____________-____--_-__-----_____1---_-- 121 
Boyer) Volin-~ <= 2<~ en geese ES A Da Be eee 126 
British India: 
graphs of number of survivors in-....___-----------------=----.---140_------- 
nigh mortality ino= =. alee: es OSI Tei Py OMA eee: | 
life table ‘values for_2. 322222 <ccsp02-0 S222 SE Pe Oe i eee 
tow survival rates {iit 10 Woy Mes If ACO LO, SE SB Ost erp 







mortality compared with other countries _-_ 
peculiarities of mortality rates in_--- 


source of life tables for: -..---_-.--- 
Buchanan; James!2 ie gel ta glee Fok 2 OLY EES 28 EAU SIE aS sO Jee 
Bulgaria, peculiarities of rates in mortality in_-_---_---____--_---------------- 10 
Bureau of the Census: 
actuaries outside of, assisted in preparing volume__-___-____-__-______-______ II 
clerical and professional staff of, contributed to volume____--_______________ II 
ist of offitials Of ence haate a ee On ee eters eee aera ae ae ee II 
published estimates of July 1, 1940 population__-__--___-.--.-------.---.---- 110 
undertakes tabulation of deaths under age 5 by year of birth_.__.__-___-___- TL7. 
Bustamante, Miguel I. vo Se eee esc eee eee eee ee eee se oe 20 
BuUtCHGr, JAB. soos. sche c eke Ode ee one ee Ae eens ee 2a eros II 


INDEX 


Page 
Calculation: 
of actuarial functions. 2- << =5~52-4 eae cee san oe eee cae ee ee 137, 138 
of other life table values from mortality rates__..__...-.-_--__---- 101, 133, 134, 140 
of rates of mortallty.- —- 2-32 eee ee 101, 112-132, 135-137, 140 
of values basedion actuarial tables=...< 5-552 eae ee ee 93-99 
California: 
gompleteness:.of birth) registration, 1940. =) -- oe oe ee ee eee 102 
death rates under 1 year, by age, 1939-1941____.___..._._.___....-s.--_-_.-_- 104 
enacts Standard Non-Forfeiture and Valuation Laws____________- he Ae A 55 
isw recognizes new mortality table.-- 2-2 eee 55 
registered and adjusted births 55--- 32e— =e ee ee ee 102 
Canada: 
Mite tAD1O Valles [Ola oo nce ee a vaca oh ea ee ee eee 15-17 
osculatory interpolation used in life tables for_____.________________________- 122 
peculiarities: of mortality rates ins. 22 2.<c oe 50 ee ee 10 
souirees of life tables.for....25-<2-ssicessaccacse sees ee Os ee a 14, 20 
tuberculosis mortality in, affects life tables_............-.-...---..1__0._-L_- 10 
Census: 
in'stationary community. —..-.<---- 32 ens 28 21 
index of age preferencein 2. 2n0sscsauaset- 8 osdySece et eee sas =dsesa eee 121 
of 1940: 
age heaping ins. 2.22. ls.ss-cccelass.5s4ienasencedseee ee eee 120-122 
computation of survivors to age 1 based on_---___----_---___------_L.__-_- 107 


enumerated population, by race and sex____________--_-____.__---21__-.-- 
enumerated population under age 1 compared with estimate from births 
and.deaths........34 tebisi.bseo8 ole eo fe es --Se 102, 103 
enumerated populations used to estimate expected deaths 127 
estimated distribution by nativity, race, and sex of enumerated popula- 


tion underiage.52 us nsdect a2ht cede Se en tee cede es= sect ee eee 113 
first made available information on completeness of birth registration_.__ 103 
forms population base for life tables2.._2....-. =... -... 5). eee 1,101 
taken-as.of April. liz... so28t soeee ct seeesceccareses 2s -eese se eee 101, 109 


used in adjusting mortality rates for ages under 5 for effect of migration... 120 
Central death rate: 


defitied +. . 2-222. bGeuemet achat e Re ar See ass eee Dae Ce sees 119 
formulas fot -=2s3 32-42 2. 2e8 Pees cees sees ate se ses Scot ates anne eee 119, 127 
offers possible method of computing expected deaths________________________ 127 
relationship to: rate of-mortality=<222 22458 cnc 2 ee eee eee 119, 123 
used in adjusting mortality rates at ages under 5 for effect of migration_______ 119 
Central differences 27 445 =~ Sets 224 SEs Se = ae eee ee eee 123, 125, 126 
Chance fluctuation in numberof deaths. -- <-:-2--:_. 2-2. *7t es ee ee 2 
Gharts, list 0f-:-: +3125 oe eee ree chee ere ees) ae eee ee IV 
Children (see also Infants): 
adjustment of mortality rates for effect of migration _____________________- 119, 120 
deficiency. in enumeration of-ct ae = oe Se ee ere 1, 102, 103 
foreien-born, .by age and nativity, 1040-20225. 2 ee eee 112 
Chinese: 
death rates in United States, 1939-1041_- ee 3 
foreign-born; given ‘by agein' census. —_-2.0- =. ao: 5+ ee. =. done Oa eee 112 
in United! States; 19402 ene re oe ee eee ee Le eee 3 
show higher mortality among males than females at all ages___..___________- 10 
Cohort: 
ages at death in, constitute a frequency distribution._.._.._...-.__________- 23, 24 
average age at deathiin. to. Gah cen Seeder oe a a ene. 9 es 23 
average years lived In - | Sbcccc ie wedee os seo: tp tees eo ee ee 2 
effect of modifying &ges.at death in .. a4 he eet se ese ee 24 
fixed, not used as basis of life tables in this volume__________.____--____.-_-- 25 
mediam Jongth of life in. 22 2220-222 oo sc a ee re ees 3, 23, 24 
of 100,000 live births postulated in life table._..-______--..--____-__.-_-_--.. 21, 22 


of births, deaths allocated to, in computing mortality rates at ages under 5.. 119 
provides an interpretation of stationary population columns in life table---_ 21 





survivors to stated ages int 2. 3 ccco ee, ved couse a Se eee ae 3, 23, 24 
used in computing survival rates for population projection______.___._______ 23 
Colorado: 
completeness'of birth registration, 1940.......-.....:-__-.2._ Sa, eee 102 
death rates under 1 year, by age, 1939-1941__________________-__-_-___ ii li. 104 
law. recognizes new. mortality table__...-......______-.-._--.___.-._ mee eee 55 
registered and adjusted births, 1939-1941____._______--__-_--------L 21 - sls 102 
Columns of lite: table; explanation of2.- 2-5 4 ese ee eee 21, 22 
Comité Permanent des Congrés Internationaux d’Actuaires______...___------ 25, 57 
Commissioners 1941 Standard Ordinary Mortality table: 
mortality rates compared with other tables. __........-...-..---.-.-_1------ 55, 56 
net premiums and annuity values compared with those based on other tables_ 56 
recognized by law in:25:States®..2.2. 2-02. 2 ee ae 55 
Commutation columns: : 
based .on'/,(and'd, columns__- .....-...-._ fale SA oi ak een es 92 
calculation of _............2-..- 820 SSOReES he AL Ah se ee BS 138 
Pistined oo ee ote, Si ak Sat ee Se ee a ee eee 86, 87, 89 
have no‘conerets interpretation. ~~. 22 26.0 2. a ee be oe ee ee 93 
included.in-actuarial tables__.-.......... St _ De eee a oa 55 
mathematical abstractions_..._-...-_.. 225-0: ae al 2389s Jibei aie 86 
not available on basis of 1929-1931 life tables_____._._.___.__-1._-_---------- 56 
motation ised. [08S an. oe eee eee Syl eta ra 57 
reference lists.of formulas involving.................-.- Wwe oe i ae 93 
short euts.in computation......<2..5... -. Pee ee ee 86 
simplify calculation ‘of annuity values: _.. 2.022.222.2222 cbs be elites 86 
Betiles Of yc6 2 ee en kee oa dent See eee ee 59-63, 70-74 
Comparison: ' 
of assumed and expected deaths for Negroes at ages 50 to 74_____-_---------. 128 
of different measures of longévity---~ 25 [s0ch 0 oe ee ee eee 2, 3, 23, 24 
of, ditterent methods-of age grouping..2—..22..0 soe ae eee ences oe 121, 122 
of exact and approximate methods of calculating joint life annuities involving 
Ares UNO WT oo 2s ae ee eka a eed ea ere rn ie 6 
of joint life annuity values computed by exact and approximate methods- -- 96 
of life-table values’ by race and. sex: -¢222-2lcscccese secs tesetaesee sees 2-10 
of life table values for selected countries____.-...._-..---------1------------- 14-19 
of methods of applying interpolation in calculating mortality rates___-__- 122, 123 
of methods of estimating joint life annuities on lives of specified sex _-_ 99 
of Negro populations in certain age groups, 1930 and 1940_-_------ 110 
of original and makehamized mortality tables for total whites__--___ -- 141-143 
of original and redistributed Negro statistics at ages 55 to 69_._..._--------- 112 
of published values of force of mortality at birth_-...-_........------------- 138 
of ranking of States by completeness of birth registration and level of infant 
MOresHty 2=2520s.24esiGescccosssesssssclaset gases ee sceetsh Heese ee 103-107 
of reported and expected deaths_.-.-......-.----------2------..-. _ 126-128, 141, 143 
of survivors to age 1 estimated by different methods_-.-.._...-------------- 107 
of United States life table values for different periods. .._------------------ 10-14 
of United States life tables with life insurance experience_-__.---------------- 55, 56 
Complement of rate of-mortality-+:- 222-22. i222222525s=cesS6225aees95225-22 93 


Complete expectation oflife. See Average future lifetime. 


INDEX 





Page 
Completeness of enumeration of population__..._-_._..-_-_____-___-- 2-1... 1, 103, 102 
Completeness of reporting: 
of births: 
Aieetsrliartalbie values sence see oe ne cers See Sea NL eae It BEN 1 
DY PACE ere eee ee ae oie ee eee Fee ece ee aber ee EE 103 
ID AGAS ULAR) S ah SSS Sa ohh SURG. SOS ae Kee ee ee) eee ee | 102 
no improvement in, assumed in decade 1930-1940________.--_-_-__-_________ 108 
related to level of infant mortality. _...-._.....-----.-.---------..--- --- 103-107 
relationship of, to completeness of infant death reporting probably varies 
AVIOCLYV Ih Cilpren LOCA ESE Uge se ns ee ko acs Uae 106, 107 
ge ce sl I ESS I eo SUR LU ie i ce ly (Ea 1, 10, 101, 102 
of infant deaths: 
assumed to be same percent as for births__.._.._...-_-...__.--__-2-- 
probably high in urban and low in rural areas_____..--____._2-___ 
studied through analysis of infant mortality rates 

RON TORCH GIRS aster ae, Lek ern I ne 1 
GRVOOUN In LOLeShaces, eee ee ee OE ee Le ks Sal yaar ahh at ae 
Computation. See Calculation. / 

Conformity to original data, graduation tested for__1___.__._._____. 
Connecticut: 

completeness of birth registration, 1940_.._.___....-.--____-__- Wrarwyladenail 102 

death rates under 1 year, by age, 1939-1941________________._.2JLU boule au 104 

jaw recognizes new mortality tablé-_.. 2. -.22-_._2.2.. 22... sein meteor 55 

registered and adjusted births, 1939-1941____________.-________--- 2 el alle 102 
Conservatism in calculating premiums for life insurance______-_.___-_._-_-_-_- 55 
Consistency: 

ECKEALI ON GADIOS hee ne ae ner aes 2k ONE eee enc 92, 137, 140 

REE e LACS cre aaa ee or Se ne a ee eel ay ales 25 

Construction of life tables. See Life tables, construction of. 
Continental United States covered by 1939-1941 life tables____.-_-_-____-____- 1,101 
Contingencies, allowance for, in life insurance______-._-__--._-__-----._-- 56, 57, 88, 97 
Monin PenUManerestiil PLOPOLGY cs s-—- o2e- os sank edo oe ewes een eee 57, 90 
NUR UIIOHSANTNGIeS = ern en ek 5 te ES Ie oe 139, 140 
Contract-of lifeinsurance or annuitysesiss- dsl Sl . Pe Sel bee 88, 91, 97 
Correction: 

PGTETCCUIOL INET AION es ke oe Sa oe eee eine 112, 119, 120 

FoOreirors and biastin: basie data we Sterile al aleneta gh We sieve Oboes 2,101 

for incomplete or inaccurate age statements: 

in-Negro populations and deaths_-.--_-_-_-_----222040U+-s-1 ie st: 101, 110-112 

amie DONLEd Aros nl COAU =) sass Sek Se a Ae sane pete 101, 109 
for incompleteness of reporting: 

DE Dilvlice wee eee Oe, ht ees le ern eemere LE 101-103, 107, 108, 116 

OLiniant deathsiac. 3s Ss Tee Sei asohe Vel ys 101, 1038-107, 108, 109, 116 

for roughness due to small volume of data_---.------------------------- 2,101, 109 
iostechmeates for pension schemes: = "2025 2 tee ea ee 2 ee 57 
Courts! ot law; lise of actuarial tables by2teis2o obser ues Lea eda es beast 57 
C.S. O. table. See Commissioners 1941 Standard Ordinary Mortality table. 

ULV ALETe Olds CULVO, COMME OOl cg ee ee en, ES 126 
Curve. See Polynomial and Undulations in mortality curve. 
Cyclicalfluctuationsin mortality ratessis sats ees pee eet ta 123 
Czechoslovakia: 

BIO ESTO WOlLOS LOL Sn oe oe oe ee eee ee BE 15-17 

MRC ROT eta DIGS Ol ee een ee ee I oR ee 14, 20 
dz, number dying: 

apparent inconsistencies in .values Of-_.2-—. -. 22.2 p2~~-se-s8en-~-~-=-- shee 

AE TEL EY BUS get Co Re ts od oh ieee De NES ai a Sas Saeed ele ree eee ae? SH. 

SETS ap, SS Bee ah Ds a ee ee Pea, Se eek rgd Pe Re a 
Damare suits, use.of actuarial tablesiin! 2292 soe fee 200! Date Pe EEE 
MCETOT Cea bie ate ee ee ae a tose ee aE POD RT Pen 
Davis extension to age 0: 

it. 1930-1940 experience table: 2222-42525 55.222 2 Seat S2 AR oot Le 

of Commissioners 1941 Standard Ordinary table---- 

BOR VIST ENROL UTE Mets eS 0 a8 i ae ere at ae we oe SC et 





er dl life under 1 week. See First year of life, subdivisions of. 
Death: 





average age at, 10 tile table COOL 2a. 25 oes oceans ene eae =e 23 
calculations for benefits payable on_--_-------- peers eee eon renin 87-93, 97 
damage suits resulting from, give rise to actuarial calculations---__- oy SEES 57 
frequency distribution of ages at, in life table_____.____.-------------------- 23, 24 
monetary benefits contingent on (see also Assurances, life)._---.-__--------- 1 
Death rates: 
f6r'1939-1041 Dy ave; race,-and Sexsee. tes eas aee Sees se See eee 3 
infant. See Infant mortality. 
Death-registration States: 
DL 1000 eo Se oes aes SS S71 AD CER AE Fes) Seo. ACT Loe 11-13 
Of (OM bs ce ne core ek ee RD OP ct ORE TORT PRE StI EARS fe BA 10-13 
Death statistics: 
PUTORS lito = seins ess cas nae oases sees st st date so aweows on5 fae'g syn ee Cn ateS 1,2 
infant. See Infant death statistics. : 
preliminary adjustment of-._....---.-.------------------------------ .- 101-112, 114 
used in adjusting for change in population distribution between April 1 and 
DILLY. LP OAO go artes ce ok we Ue Sd ee eh Oe 109 
used in construction of life tables___-----.---------------------------------- 1,101 
used in testing appropriateness of Glover’s separation factors_-.-.----.------ 135 
Deaths: 
Ab UnreDOrlLed Bess. sos nae et en or Tei ee al he? 101, 109 
basis of tabulation of, in life insurance experience----_----------------------- 5 
calculation of pivotal values of.__--.-------- wires le aliabedén: f 112, 122-124 
GUANICA TIC LOUALION 11 DUINDSL Ola. fice eee seen ae se ao sake ano - ee ce 2 
comparison of reported and expected_-----_-..-------------- Sah aoS 126-128, 141, 143 
completeness of reporting of: 
affects accuracy Of life tables___-..-----1.2----.=--------+----=+------=- 1, 101, 102 
among NegroeS_-..-----+----------+----=+---+----------------+-------+=---: 1,10 
dn iifancy.... <<—s2<02-s-n--4~---45=- See see seseeel tes burtes foes fs 103-107 
derivation of separation factors for_._.---------------------------------:-- 117-119 
expected, calculation of -_.._----..-------------+---------------------- 126-128, 141 
from puerperal causes, effect on life tables_____.----------------------------- 10 
from tuberculosis cause peculiarities in life tables-._-._-.--------------------- 10 
grouping of ages in tabulations of----------- dete oc i Sets advent Saataeed 120-122 
$711919-1921 below mormal- ~~. .-2.--(ga- duel, ie relsd Seabee tens-beees 10, 14 
tm life table COnOTL. mace ke eee te eect cad sti Ses 21-25 
in Mexico show age heaping on multiples of 5_...-.------------------------- 14 
infant. See Infant deaths. 
Negro: . ; 
geographic differences in completeness of reporting-----.-------.----------- 10 
in selected age groups, expressed as ratio to those at ages 50 to 54 111 
redistribution of, at ages 55 to 69__-------- iy ee See ope os peek 1 et 110-112, 128 
reported ages possibly affected by enactment of social security legislation. 110,111 
number of, in life table__----------.--------,------------->--------- 21-25, 133, an 


occurring immediately after birth often due in part to mechanical causes-_--- 
of 1939-1941, by race and sex_-------------------------------=+-------------- 2 


147 


Page 
Deaths—Continued 
of 1030-1941) form: basis of life tabless: dee 24812221 say se be e524 gt dace dei d 
of white males under 5 by age, year of death, and year of birth, 1934-1941___ 116 
osculatory interpolation may be applied to__.-...-.--.------------.-------- 122 
preference:in reporting Of ages 2 Lee ee fhe yh en ated ante 120-122 
Mroolis Of. 22 ee~ 2 beg sobs ae salt: ace Ata eta ope pee 88, 97 
registered: 
at certain ages under 5, by race and sex, 1934-1941_______..._.._____._____- 113 
for ages 3 and over, by race and sex, 1939-1941__.__________-_-_--_2-- 2 eee 114 
‘LEVY OD LNG Uae (uti) 11 Se a Rn ee NL VO AE UR Ge rele punitive pee ¢ 2 
subtraction of, in computing exposed to risk at ages 1 to 4.___________.___- 116, 117 
Symeos tor, in mortali¢yrate formulas. .-0 5.02 oot een eee 115, 119 
under age 5 include some born outside United States____..._______________. 119 
Decimal places, number of: 
En: TADIES ere aera cee Seine, 2 eee ee ee eae 18 a turner paler tees 2 
retained in Calculations! 5-2 oe se eeet ee eet one 123, 124, 126, 1382-134, 137, 140, 143 
WSlerred AIEUIL yee. eon e te ieee eer een ee rite eae 85-87, 89, 91-93, 95, 96 
Woferred. life-assurances:_... ...2..2)..0.. se ee ieee Sse ee ta joss iaos 87, 88, 92 
Deficiency: 


in census enumeration. 
in reporting of births and deaths. 


See Incompleteness of enumeration. 
See Completeness of reporting. 












Definitions: 
Omannuitant 222 oe a et See Ne ele Ae ls ee ie man 
Of Commilltablonmunebions ._ = es cee ee eh 
of elementary life table functions 
ofequivalent equal ages': fe ere etl 
ol'force’of mortality. =<. 2" _ 22s yet went eee ioe 2 P| tl tn ert a 
ofindex of preferences 229s en OO 2 eee ae Ween ees eth be 
ST Ama ee Uh ae St Det 8 ie pet pee a a Betas 87 
OLA AvTiLY Galeoss eo tote. eee eee aN pies Pugetoyrire eye ‘4 Vir teen 85 
Ofmedsstres of longevity. 2.22.2 cee eee UL ee sere ete ena 2; 3, 23 
of modified interpolations. 2-222 tie 22.222 2 2 ee ee 125 
OLOSCUIBLOLrY. InterpOlanlon 2. o + vee t oo ho i ge Ong eR a 125 
of present, value... 2603 nerdins) ott bad std eol_botbre eeinelin oe stvud 85 
of pure endowment.idet. wisi: se bie Fey! elt ti ee Poeeinenm ae 85 
DLEAC iiOrnio tables. 2225 85 oe Se a eh Ye is ee 23 
obtatei discount:..2 2.27222: acts Soe ee Bola JO wort tae ak 90 
uiseparation factor mess 22 Fee 3. eet Ae A. bn ute 117 
Ofsuryival rates 1s ewes Pie. 5 oe I Oe oe ee etre te reget alee 93 
of symbols used in computing mortality rates_____......._._-.-_-_-_-- 115, 119, 123 
OLMEOTSER COT LET ee) er otras ee i Eee a ee a ke ee 90 
of tontine fund_-_____- 
of types of annuities 
OF Types OP lIGASsUTaN COS. sste rn cca toe ooo ne ene wee Pe 
Of WEITALIONIGAtC, Gee Sen ee 2 ee eee eh oe ee 
Delaware: 
completeness-of birth registration, 1940_2 22s alias. os ee se 102 
death'rates under Lyear, Dy age, 1939-1941 _ = = 2 soee. ae cee bene ent coy 104 
enacts Standard Non-Forfeiture and Valuation Laws_______-___-_-_-_-_---- 55 
Jaw recognizes naw: Mortality tables. 2.50025 52222 ee a ee ee ae 55 
registered and adjusted births<1939-1041. 4s. As be ee ee 102 
Deliveries, instrumental, may affect infant death rate___.__.-.__-_-_._-_-_---- 104 
Demographers interested in life table construction_______..___-__------_------ if 
Demographic analysis, experience of Miss Foudray in_____-_-_---------------- II 
Demographic research, applications of life tables in-_-.____---.---_------------ 22-24 
Denmark: 
life:'table values for" 53 82 eee eee eel eels Sa poy a bee Powers to eas 15-17 
sources of life tables fore: gUG! _ 2tete ton 2b ples be od ees Do ess 14, 20 
Denominator and numerator: ss sacle eer eet et ep eer ey foatgobo. oioe 86, 95, 96 
Department of Justice, Immigration and Naturalization Service-------------- 110 
Derivatives: 
of interpolation cur yezjv. be sated te ee sees al Sete el oe 122, 126, 136 
partial /sesegaetei ent Pasay ine et 5 Alle els ens te aaloeds eps 8 beter eck Bat < 139 
Differences: 
CL VATICIT oie been ees Ln ee Me oR ed ee eek een oes soe 125, 126 
Boer aG Tes a ee es Oe ee ee ae Cee 128, 125, 126 
fitperiniinterpala tones a. eee eS Aes wetl a ct ates cy, Went tee 124, 125 
third and fourth, used to test smoothness of graduation_------..---------- 128-132 
Differential calculus employed in Makeham graduation --_--_-.-.-.------------ 139 
Digit groupings in computing mortality rates__-...-.-...-------------------- 120-124 
Divitipreference in‘ave statement. '. <....<5-.c22c.css.c-seeeteanete ----- 120-122 
Disablement, damage suits resulting from, give rise to actuarial calculations _- 57 
Discount: 
rate of: 
defined ies. 2.5. 5a A, sites etal etrele) nyse gags tt Be gos 90 
expressionsoniees / ove 2255 cele loses sete eee Code 3 Jaded 90 
involved in joint life assurance formulas_._........---+.---------------- 90, 91, 97 _ 
rates of, corresponding to selected rates of interest___-_-.-------------------- 97 
Dispersion of ages at death in life table cohort -_----..-.---------------------- 23 
District of Columbia: 
completeness of birth registration, 1940:_2. 2.22224. 2--.2-+---------+------+- 102 
death rates under 1 year, by age, 1939-1941_____.__..-.-_-.------------------ 104 
included in ranking of States by infant mortality -__-__..-------------------- 103 
registered and adjusted births, 1939-1941. ........-._-..------------------+-- 102 
Dividend paid on participating life insurance policy - -----.-------------------- 88 
Dublin; owls [Les Bea gars ae eas ee etal Ie SY Se 24, 126 
Dying; mum ber of, in life tables. 2 fades Mfc Tae 2 ees ews 21, 25, 133, 137 
é,. See Average future lifetime. 
Economic staus ailocts mortalitvetses + ccc ee sense n ot ore hana tee oe 57 
Elementary life table values: 
modification of, for inclusion in actuarial tables__--_---_---...----------------- 92, 137 
WAS. Offs eee ee ee Et en sessile 26-53, 58, 69, 80 
Wintecationiens2-- = Steelers re eae eee elon eae 21-23, 109, 110, 112, 119, 120, 122 
NGO wine bie ASS TANCOS ae nse eee toot ae tense pen sean eee 87, 88, 90-93 
Hndow Ment DUC. teen oe oe ee aa ane aS deen eae 85, 88, 89, 91, 92 
England and Wales: 
tore of:mortality at birth:in_~_._...-.--..----- Bee ee ee ae cee Ste 137, 138 
graphs of number of survivors in__--_.-.------------------------------------ 18,19 
life table values for__.._.----------------------------3+4t¢2 {és =s2423-2--=24 15-17 
low adult mortality in_----.--------.- wa penaenne~ne seed shack bares that sean: op 14 
mortality compared with other countries - ---_------------ Bk ABEL G col tie. SS. 14 
osculatory interpolation used in life tables for_-------.---------------------- 122 
source of life tables for__---- ates eset 2 Satin Fetes gamed tee aeseeteeeer 20 
England, open-face commutation symbols used in---..---------------------~-- 57 
English Life Tables_:....-.-.-------------------------------------------- 14, 122, 137 
English-speaking ‘world_-_-_----------- onan aes teen tata sagen eee ee or op 57 
Enumerated population. See Population, enumerated. 
Enumeration, completeness of__--...------------------=--------------- 1, 101-103, 120 
Equivalent equal age corresponding to a set of unequal ages ----------- 94, 96, 98, 99 
Error, mean square, of interpolated value---.--.-~---------------------------- 124 


148 








Errors: 
believed not to affect seriously life tables for whites__-_.-.____-------------- 1-2 
characteristic'of particular ages_ =~ -.-22122-2- 98202 .209_ 22S Se eas 1, 2, 110, 111 
in mortality rates for first day of life____---___--_--_--_-: SRE TSS 104 
in population, birth, and death statistics--f-.. 2. 4 Ree ae 1, 101, 102 
in populations and deaths offset each other in computing rates_-__.----- 1, 101, 102 
may affect life tables for Negroes and other races_-__--___----.--.----------- 72 
resulting from inaccuracy of reporting___________---------- 1, 2, 101, 110, ee 120, 121 
resulting from incompleteness of reporting_.--..__..-___---------------- 101-109 
resulting from incorrect statements of age___-_.--.-.--------- 1, 101, 110, int 120, 121 
sampling - 1227-8 RE EET Ps SID) OEE PEER Bate ee 101, 109 
SyStoMmatiGe ess eco ks ss es SE ee ed a ES ee Ff 120, 121 
two main types, in data underlying life tables__-___-_------_------------- 1, 2, 101 
Estates, valuation of: 
actuarial tables used ft 2.04 see se oes os a an eS 57 
Wicistfation of: 28) Pek Soe oN ses Ge autre td aa 5 seo Se 90 
Estimation: 
of age distribution of future population _____-_---.-----s-_----L.5!--2------- 22, 23 
of figures not.available from tabulations... 2~--~..-.2.2.25 ce 101 
of foreign-born population under age 5 by single years_______-_---_---_------ 112 
of July: 1,,1940, poptilations 22902 ta re. _ ee Pe 109, 110, 112-114 
European actuaries, symbols used by 2 =. ees ee ee 25, 57 
European countries, life table valuésfor.. .des22: 62 0 el ace: Bee eee en 15-17 
Byerett. Do. nnn ac ee SS ee eee 126 
Evekeétt’s Interpolation formula... = eae a ee ee 126 
Examples,of actuarial calculations. .._....-.-.-_>.-- 5. ae ee pie eas 93-98 
Expectation of life. See Average future lifetime. 
Expected deaths: 
Palou lation. Of - ssa ks a ee Se er ee ee 126-128, 141 
eompared with reported deaths! ><> "2 = a 2 eee 126-128, 141 
Expenses, allowance for, in life insurance___-_---.----.----------------- 56, 57, 88, 97 
Experience table, 1930-1940: 
asis Of. os a ee ere ca 55 
commutation columns supplied by American Life Convention____-_-------- zt 
values compared with those based on other mortality tables 
Exposed :to risk of death: «2220S ten ne a ee eee 
Exposure underlying life tables... 22. ----2ss.n a Sh SE 
Extension ‘of. Karup-K ing formulas: 2525-22 sk Ue oe eg 
Extrapolation of mortality rates at old ages.____-_.----------------------- 
Females: 
and males, joint life computations for, based on separate life tablesa= ss 97-99 
comparison of different quinquennial age groupings for, in 1935 deaths and 
1940) CONS US sist SEE RSS I Fe a re ee ee ee 122 
comparison of reported and expected deaths for-_--.---.------------------ 127, 128 
data used in computing mortality rates for___.....-.-------------------+- 113, 114 
deaths of; in United. States, 1930-1040 S25 es ee eee ses ee eee 2 
enumerated populations of, E940 oo ee ee eee Sa ae ee ae 2 
force of mortality at birth for, in certain countries _--...__._-..--.-------_-- 138 
praphs-of life ‘table-walues:for Coc. sas aA ee ee ce eee 4-9, 13, 19 
least squares adjustment of deaths of “other races’’__-__-_.----------------- 109 
less numerous in life insurance mortality experience_________-.--.----------- 56 
life table values compared: with niglest# oe ee eee een cone eed 2-10 
Nile tables:for:2-: su. ie->  E a Bae een cee 11, 15-17, 30, 31, 36, 37, 42, 43, 48-53 
live, on averace;-longer than malegetl 28) Site Nee Une eee 2-3 
Negro: 
comparison of assumed and expected deaths at ages 50 to 74.___.-.-_-.-.-- + 128 
comparison of populations in certain age groups, 1930 and 1940___________- 110 
deaths in selected age groups as ratio to number at ages 50 to 54 (graph)___-‘111 
original and redistributed populations and deaths at ages 55 to 69_______- g PZ 
Negro and other races, have higher mortality than males at certain ages_ ___ 10 
separation factors obtained by approximate integration_______.----.-------- 135 
show higher mortality than males at certain ages in depressed countries____- 10 
thigd s and fourth differences of graduated rates of mortality__.-...---.-__- 129-131 
white: 
aotuarial tables forse. .. [3o2. 25155 oases ai Se oo er ae oe 69-79 
computation of actuarial ‘tables for.i..s-2223.0-- 22-3 ee 137, 138 
Fertility rates =.25222.. +. -{sGie ela Soe a ee, ALORS 24 
Figures, list of. 22222 2505.3 SERUM DU RR Ae Pe PT eee SUAS PAE SRE Meet ae IV 
Filipinos in United States,.1940...:... 2 es Sate 3 
First'day of life; mortality.ins..si2_.25-_ 5 22s ee ee 104, 137, 138 
First week of life: 
data used in computing force of mortality at birth in Australia__..__.______ 137 
little life Insurance experience tor. 7 <-> Se ee ee ee ee ee 55 
First year of life (see also Infants, Infant deaths, ete. Ns 
deaths tabulated. by month.of age in... 52... 221.212.9222 2 ee 117 
Jarge number of deaths ind. 2---. 2. “eeu wate ieee Sad aa a 4a “a 
migration concentrated in latter part of________________-_-_-__--=22--------- 
redistribution of ‘‘other races’’ deaths inte yi bil gate ee a ee 101, im 
subdivisions of: 
adjustment for incomplete reporting of deaths by___---__.-.._------ 101, 108, 109 
calculation of life table values for. —- 1521 gee! sale ses ae 3 eee 133, 134 
data used in computing life tables fors: 1.421 soi 22s bce eset lls 114 
explanation of columns of life tables for___-.._._-.-.-----------+-----_---- 22 
life table functions for. --_. .2sloe ssaiets Aa re ee ces _... 50-53 
life table values for, regarded as reasonable approximations only__-____---- 2, 108 
used in computing force of mortality at ages 0, 1, and 2.____--________._-- 137, 138 
used in studying completeness of reporting of infant deaths_________-_-- 103-106 
Five-year age groups. See Quinquennial age grouping. 
Florida: : 
completeness of birth registration; 1940_.2..2-.-_-..2-ss2edeceale oo) ese 102 
death rates under 1 year, by age, 1939-1941_______-_____.__-________. bsunays 104 
registered and adjusted births, 1939-1941... 9.2. es a 102 
SOE TOL Tes RTE ye i es a et ee re 85, 87 
Sore OL interest | (6) 2282 2 felt setae ss 2k ad 22 tobe oe SES 139 
Force of mortality: 
St birth 2252.03. eee cent BR ari Rs cel see eee eee 137, 138 
calculation of ‘ 137, 138, 140 
SGN — 325 cass Gnd dah ee Sota weed Saeed ee alone Sa oP EE ede 93 
included in actuarial tables_..____________- nfo chet date Voces Ue 55, 93 
use.in joint life:;computationss 2c. 222325452 e estat te pee a 94, 96, 98 
values Of. ni2- s+ 2235p 5 leita’ secs onda Le eae Cae Pare) rd 58, 69, 80 
Foreign-born: 
estimated populations under age 5, by single VWOATS 5.- sco ~ ee 101, 112 
nonwhites under age 1, estimate of en oS, SEN EAE SO ib SE TTL EHS Cpe As 102 
Foreign countries: i 
Woree of mortality in< <<: 2c kates ees ns see ee lb eee A a Aer ay 138 
graphs of number of survivors’ in_)-- ee Se a ee 18,19 
life table; values for! =. 2: 2-° 25-82 = ses To - Ssh boa 2 ein care ed 15-17 
pectlisrities of-mortality fates Ti: 22 22) Fe Se i ee aE or 10 


sources of life tables *for222 =~ 2224 48e sce ee eee ee PETE SO 14, 20 


INDEX 


Page 








Page 
Formula: 
Everett's... <2 3. 0s a ae ee ee eee ane 126 
foriestimating July.1; 1940, populations2s2. ———. <_ =e (oe ee 109 
for uniform seniority.22-. «=. AP eo Se ee eee Aree eee 143 
Gompertz’s__._-..----..---.----------------------------2-+-+------20-<50"5 138 
HOTU a Se og Ts I ee ee 125, 126, 128, 136 
(artip-King. 2 ee Gee Ge er ereey ath eee, fb rece a 126, 127, 136 
Wing ie se oe ns onan Te etd 2S er eer ese 123, 124 
Makebanr'setiiedaite Sritsodtgs ith etre cans eee 655 9 ee ie 96, 139 
Wise iti Se rs et ee eee Serer ees 2) Peper 111, 137 
Formulas: 
for actuarial functions |... 2. <2 oo et ee ee 138 
for Bimiities.-- ase ee ee ek Se tes ae Ae 86-91, 95, 96 
for central death rate_-.3.- see a Seek Dee aie ete vids 119, 127 
forforce of mortality... <a eee eee ees elects tae 137, 138 
foR-Tife Asstirances: =. f= Ae eos ee ee ee 87-91 
for life"table finctions 2-9 = Sp eee Prytayd Sigs 133, 134 
for osculatory. interpolation. -_- os. 22-02-2202 22. ei ee 125-127, 136 
foripivotalwalues. -. oS eh Bete yi ish ieee ee Een er is 128, 124 
forvpresent: Value 0 os ne se ee ee tn ee eee re ee eee 85 
for’ pure endowments... =. Ba eas ie te 85, 88, 89, 91 
for rate of mortality. ee ee eb ee ee Pale 115, 123, 140 
for séparation factor 2. Ss Sie eet areey Sees 117, 135 
reference lists of. - ec a ee ee eae Pie eed ie Ee 87, 88, 91 
standard, application of: 2: ei ibet Fi NALS cis Balieainn peer 101 
Foudray, Babertie se ee ee ee ee ee eee II, 122 
France: 
life tableyvaluies: for 25 ose ae ee ee ee 15-17 
source of life fables for ia: sel ere are oe seh od iS Sa eae 20 
Freeman, Harry 2 Sus aa Oe Se eee ease He ea 128, 126 
Frequeiicy distribution, life table as... oeueeae ew i. Sa ee ie 2a 23, 24 
Galvani, ‘Livigt 2 oo oee oo ee ge ee ee eee ee ee 20 
General mathematical theory of life contingencies_________.____.._..-______.1- 
General population and life insurance experience compared. _-________________- 55-57 
Generation. See Cohort. 
Geographic incidence of incomplete reporting of infant deaths.______ ______- 103, 104 
Geographic variation: 
in completeness of registration 10, 102-106 
in Bié table valites 2 os 2 acs Bete Fe Cot Coe a sah, Be eee teas 10, 14-19 
Georgia: 
completeness of bitth registration; 1940 =_.---- -s- = 2 See 102 
death rates under 1 year, by age, 1939-1941___.__-__..__--.___.-___-_.----.-- 104 
registered and adjusted births, 1939-9141_______..___/._-__2---L2-.+----.-2-. 102 
Germany: 
data used by Glover in computing separation factors______-______.___--__- 118, 119 
government publication of, source of life table values for Austria and Czecho- 
slavakia.c npc ee ea 8 ee oe ee etn Sa ee 14 
life table values for: 228s aie gst beter) Stet be  igt fel ete aS 15-17 
pre lose tabulations from which separation factors can be obtained di- : 
rectly. se) 52 EY ee Re be, ee ee Be eee 221.) een 
source oo life tables ifors 25-22 ot ee Te ee 20 
GlassiDe Vitek so Sees ed foe cos Se eit an Se 24 
Glover} James Wi SS as a Lee ae een Ss ~-- 25, 93, 118, 120, 122 
Gompertz? Benjamine 86-28 ee eee oe ee ee 94, 137, 138 
Graduation: = 
Miakeham’. tiet> ot Socket oe ee ee ote UA See ateee Oise 55, 94, 97, 188-143 
of 1930-1941: Jife tables 226-0 a eT 101, 109-112, 120-132, 138-140 
of enumerated populations not considered necessary __---------------------- 110 
of-mortality table:for_total wiites.< Ace see eas ae eee es 138-143 
preliminary, by Makeham’s law: 2-322! --2 4222.2. ae 139, 140 
tends to correct'samipling errors... .-.=- 252Gb t ss) hind apaebeare te oe : 
tends to correct systematic error otis: -2neg2h lis yeh eee Rees eth abeey 
OSES OTA 5 ee ate Ne bone Laren eee ee 126-132, fad as 
Grant, Milton D2! Some atudiess aos ba SP ek ees 8 a Pee A 20 
Graphs: 
Hist: Of. cece se ue out Se ee ee 2 ee BR eee ae ee Bie ied IV 
Negro deaths in selected age groups as ratio to number at ages 50 to 54 11) 
of 1939-1941 United States life table values by race and sex__________-------- 4-9 
offaverage future lifetime:...o... o..sides Sib wste-Seen ds eotéptieteth ere 8,9 
of number of survivors: 
in United: States; 1930-104iias. 5 ose tees en ak ee eo 5 61% 
in United States and selected foreign countries__-_-_----_......----------- 18, 19 
of rates of mortality su.2.2 des 2 oo. nko. eae 2d ee 4, 5, 12, 13 
Greville. DoNAB eS eset ne oo oS na cete nce eee ee eee II, 111, 126 
Gross premiums charged by life insurance companies___.____.---------- 56, 57, 88, 97 
Group insurance excluded from 1930-1940 Experience table___...__--._-----_-- 56 
Grouping of ages in computing mortality rates____________..------------ 112, 120-124 
‘Groves Robert: Dc. a er a a ed ees ee 102, 106 
Guertin, Alfredun -2s 202 esos - ac seco acon wk 5 SRL AES ee ee 8 re II 
Hardy} ‘Sir Goes. cig ork seen ak Te ee tea) a) eget wi stig ere tee oe 122 
Hazardous occupations, higher mortality in_-______._.__._-...._-.___-_-_------ 57 
Héaping in age statementssx. 2225 2S = eet 101, 107, 110, 120-122, 127 
Heirs to. an estate. sce Leese Sb 2 ecee eee oe are tae Se att 90 
Hénderson; Robert2t ct ote eaten es, 28 A, oA ee ee eee 125, 139 
E¥uiston, |. ed ward... coe ee ee Se ee arenas II 
Hypothetical cohort. See Cohort. . 
Hypothetical population. See Population, stationary. 
Idaho: 
completeness of birth registration; 194024. 2eC) a Ge ye eee pees rn 
death rates under 1 year, by age, 1939-1941_____.__.__________+--22----.------ 
omitted from infant death rate computations for nonwhites_-__--_____- 102, ios-16 
registered and adjusted births, 1939-1941________...___-___--.---------=---.- 
Tlinois: 
completeness'of birth registration, 1940. 2... .2.. 2 oe 102 
death rates under 1 year, by age, 1939-1941______________-.--_-_-------.--_-- 104 
enacts Standard Non-Forfeiture and Valuation Laws____-.--_-------------- 55 
law recognizes new. mortality table..2: 2... ce Ieee eh le ee 55 
registered and adjusted births, 1939-1941______________-_------------_.------ 102 
Immediate annuity. See Annuity, immediate. 
Immediate payment of claims, adjustment for___.__..-...-----.-----_-------- 88 
Tinrierapiomes ere eek Se ema 21-23, 109, 110, 112, 119, 120, “ 
Immigration and: Naturalization Service... ..:.2-..- <2. suse ae 110 
Improvement: in-mortality. 2222206 ya ra ae 8_ or) aes) has 10, 104 





TInaccuracy in age statements 
Incomes: 


high in group covered by 1930-1940 Experience table__________--_-__-------- 56 

low among Mexican agricultural workers__.__...._...._-----.-------------- 104 
Incompleteness of enumeration: 

affects life table-values: s22oee2zce2e ec <2 222cxnc-sc vet 2 LI Ie 1 


INDEX 





Page 
Incompleteness of enumeration—Continued 
offset by any incompleteness in reporting deaths____-_-___-...-.--__-____. 101, 102 
preliminary calculations indicated increase with advancing age in___________ 108 
substantial in case of children under age 5________.-..--.-_________-i- 102, 103 
Incompleteness of reporting: 
affects death statistics for early infancy________ J: S00. Od POH Evrae ees Sich oth 2 104 
orrechion 10rse. os. -2 =< 2s et el HP eer Seyi: ig 101-109, 116 
fo ata imdorlvine life tables. 2S Fe oe te ah he oh Ka 1 
of births. See Births, completeness of reporting of. 
MR deat bse, Sole ee ceet aces ae RE eee eet Nes 1, 10, 101-107 
of infant deaths. See Infant deaths, completeness of reporting of. 
Incorrect reporting. See under Errors. 
inereasinglite annimity.- 2 5 =o Se MAME Har eeyutenes 139 
Index of preference for digits of age__.._-.L 222 sleet 121 
India. See British India. 
Indiana: 
eompleteness ‘of birth registration, 1940-—°..... > ee 102 
death rates under 1 year, by age, 1939-1941________4._-.- 2222 eee 104 
enacts Standard Non-Forfeiture and Valuation Laws__._....._.____._______ 55 
igw recognizes new mortality tables us secs ies Jee es cs oaleelie! elie. 55 
registered and adjusted births, 1939-1941_________________-______ 102 
Indians: 
death rates in United States, 1939-1941 ____--_.___-___ eee 3 
Rennition of i census ee ene ee ed es A Stet Fetes 2 
Meicuity of differentiating 99.0" et Cen bois sete oe ete fey Spor 2 
effect of tuberculosis and maternal deaths among____.._______-_____-________ 10 
fe, United States, 1940 soe 28 oe bt eras SO ng yo ease a hats 3 
on reservations difficult to enumerate____2_-_.__--1---2. 222-2 eee 1 
show higher mortality among females than males at certain ages 10 
Industrial insurance excluded from 1930-1940 Experience table___.___-________ 56 


Infant cards, used in 1940 census to study completeness of birth registration... 103 
Infant death statistics: 

MEUTON Sethe, = sen Os, fee Sd BD A; SiS ree BI Ie bth 1, 101, 103-107 
not adjusted for underreporting in United States life tables prior to 1940___. 103 
of “other races” adjusted for roughness due to small volume of data____-_- 101, 109 
premminary AAjUStIMeNy Ola.) a) A Fes aie std weer ey re 101, 103-109, 114 
psed jn estimating survivors to.age: 122) > 20 > wee hora yrhe 107 

Infant deaths: : 
completeness of reporting of: 








mulecis accuracy of life tables-.. 22> Ss de Sutin - 1,101, 103 
assumed equal to completeness of birth registration 106-108, 116 
BY SubOavISIOnS OF rst vear OIG. et 8 nl a ee SEL 108, 109 
Geficient by a substantial amount —2ontet Tete ek ee ee _ eee 103, 105 
has similar geographical incidence to that of births._....__.....__..._..__- 104 
in first day of life may be lower than for births__..___.______-______.___- - 105 
BOWEL MHTSE When OF Len = oie eS eet aay My ONS Bn 7 ey oh bee 105 
lower in States with less complete birth reporting_---__-_--_.______ _.--- 105, 106 
probably higher than for births in urban areas_-_-_-_-_-_-_-_-.---__-_-___-_- 106 
studied through analysis of infant death rates_______________.____._.___- 103-107 
of males by, age and month of death, 10364044. ek os Sees 118 
some; may be.reported as stillbirths !its <2.5 bo. bade sees leslie eeu lete 105 
substantial number of, where neither birth nor death is registered __._______ 105 
Infant mortality: 
high among Mexican agricultural workers _-_-....-.---.-----------.-----u.-- 104 
improvement in, has affected neonatal deaths less than others_____. _____-__ 104 
level of, closely related to completeness of birth registration._..___________ 103-105 
rates adjusted for incomplete death reporting ___-.-__---.-----.------.--___- 106 
eeennr DTOUDS Ol SLALOS 2 as ee ee tra dine ities dene 105 
rates for subdivisions of first year of life, by States__-..__..__-..-._..-_----_ 104 
rates high in smallest urban places... -_. 20) boteee. Dee letl ee. eoege_2 106, 107 
rates used in studying completeness of reporting of infant deaths__________ 103-107 
Bpectacwiar improvement in. so ee wee wo eit adeeebtew old ke. 10 
_ Infants: 
agjastmerntt of Gate for 2-8 ho. Bie ee cee Pee ye ae Sol, 2 | Fe es 107-109 
adjustment of mortality rates for effect of migration_.-_..__....._..__-..-_ 119, 120 
Bppreciaple SLror iD Gate torsos oe) et ee occ ee oho 1 
raiculation of separation factors for-...-...-.5-..5- 3 yeusws poet 2th Ia beceus 117, 118 
incompleteness In enumeration Ofe—. <=. -..~----.- 2-s~4--+ 44 - see hse 102, 103 
MPO ERIIO VAAL CS AUT oo Cee te ee ee ete eae San Pee ees. maken Dara Sos 50-53 
relatively large number of deaths among______-____-_----------------------- ss) 
RFIRTOTIY 9 GO RAGTTNG OF LL Oe ee LS ee ee a eas ate eo STG ae eee os ok 10 
MrstalitunOgue SALC.Ol LOL TALL Yo oon an a ne etn 93 
Institute of Actuaries (of Great Britain and Ireland)_----__-.________________- 137 
UsiSURITIOUICAL Cedi VOR IGS ese ieee eee ee a nn 8 ee eS ~ 104 
Insurance. See Assurances, life and Life insurance companies. 
POERTCEY EE VON, BELGE UG YO al ae oe Fee Oe i eT Br a ene 55-57 
PUPIL UL MOEDATEY fete tae sto cct eae con ton ceca nige cas eur ep a nanos tact 93 
Interest: 
PeCVG MG I N%G C8 Dah oof Mica ee eh eZ Bl ct 29 chy Se A an ena Rye kr 90, 97 
CEBU) US 0 aa ee tes oh Bete aicatihe Sb a cl CE sae a apie EY ar RG Re ail Sabennae eer 85 
factor in calculating life insurance premiums.-.-_-----.------------------------ 56 
"SPS SLENAEY Bh (0) ba a a a a ey SO EU oN ne SN Cal akan x AY 139 
rates for which actuarial tables included __-_-.-.-_-.---.--------------------- 55 
International Congress of Actuaries, Permanent Committee of-_.__..-_--- 25, 57 
Interpolation: ¢ 
TREO tte ian ie SE tae wien nice Seah Waar iee no omer ars Sone 94, 96 
of mortality rates carried out independently in life tables for combinations of i" 
ST Nip et Ses ae Viak eens Sore seed een ae Ve LN eine ee ial « H 
osculatory 112, 122, 125-128, 136 
to obtain pivotal values of populations and deaths____-_-----_-------- 112, 122-124 
TOO DUEAATE PECGS OT TOLER ENS co eee en ee nk ee mn 112, 122-126, 136 
TABG JH eAICHIAtIne OXpected GEADUS =< we en he pe eee E 
TEAL POISON TORMNUIAS tab ee ce ent Sh eee et econ 125-128, 136 
ie Di RO COCe eR T AO CROC DUN cen Ne nae a ee ed ew anne 21, 22 
owa: 
POMS LeTess OL Dirt TepIstTauiOl,s L040 rn eT en ane 102 
s deatu rates Hdor ! year, Dy ae, 1900-1941 so ne 104 
registered and adjusted births, 1939-1941____-.__-__-__----__---.------------ 102 
ota PE TOpT ese ta IT INCOIALO ANNU. = capeiet gemep nee een ee caeon- es 90 
iv. 
graphs of number of survivors in__-.-___---+- eee 0 het te ees earl = a a 18,19 
GS EO ee een een ne eam e ph et tee erage 15-17 
NOTA. COMATOU Will OLHEY COUMUTICS. ooo tennessee ananassae 14 
TRUE ng UO RoR TCO ci ae soar tei rp aie A ales Te pel nn ee Osh ape eR A a 20 
beat deaths require special treatment in computing separation factors__.. 118 
apan: ; 
Site Pit VITHITLGE CUE WV LWOLS LE seer ne see een ae eon ne toe wine 18, 19 
eter RPRevy ANTICS 100 eee on eae ar een ener fin > nnn Sen Si a as Sa ee 15-17 
iit SHE UTORE TALGS Thien se eet en ey ee Ne ae eee eee 14 
mortality compared with other countries_-_-._..__..-_---------.------------ 14 
Deer TClGs OL TUULGRINGY TLC te a te in anne ein tana te 10 
SELEY POON UA Ter CELTS CON ee ee ne AE ca igerram in eaten adoweb oun 20 


Page 
Japanese: 
death rates in United States, 1939-1941_______- 22-2222 
foreign-born, given by age in census. ......22.22-2-s02-2se00l0leeeo. dle 112 
ag Ritesh SCAtes F1940 0 ess 1222 a Pe ad vod e ty at IO 3 
mortality of males generally higher than that of females__.-...____.________ 10 
_ Jenkins’ modified fifth difference interpolation formula____.._______ 125, 126, 128, 136 
JOURINS We DAcos 225 okt soce ese sseawou set Dt -Nell Sang ayy 1 a5) 125, 126, 128, 136 
Joint and survivor annuity. See Annuity, last survivor. 
Joint life annuities. See Annuity, joint life. 
SLOLD GET @ASSUTATCOSSt mee CHIE URTV Say SCE de DY. Eg 2 90-92, 97 
Joint pure endowments-__-_____- of ey pe ee eee Oe Se Meee aR) 88, 89, 91, 92 
Junction: cael 
of interpolated mortality rates with rates under age 5 computed from birth 
amd death statistics 2 220.2 2 see 5.. See loUEtd <n acl aeons Sealers oat 126, 136 


of makehamized mortality rates with original values retained at young ages_ 140 
of mortality rates interpolated by Karup-King and Jenkins’ formulas____ 126, 136 





Justice, Department Of, sett ausen ht sities esses hei bel tees he 110 
Kansas: 
completeness of birth registration, 1940... 22. ._ 22.2. 222 coolest le 102 
death rates under 1 year, by age, 1939-1941________._______-_____..... 104 
registered and adjusted births, 1939-1941___.._._____. 2222 102 
Kearupp Johannes. - nes — ised laser Sl ar bie tee heh oiielg 126 
Karup-King interpolation formula... 2222.5. -2__-.2....-.2..-bizeriee 2 126, 127, 136 
Kentucky: i 
completeness of birth registration, 1940_......_...-22 222222222 lee 102 
death rates under 1 year, by age, 1939-1941__-________-__.-_..._-.. 104 
enacts Standard Non-Forfeiture and Valuation Laws________ plot aa_beglu 55 
law fecognizes new mortality table: __ =. bees! fede) eel io 55 
registered and adjusted births, 1939-1941________- 2-2 eel. 102 
TRG YAP NALLIAD ree eenencs easel EES 2 TRL eek 8. eA 20, 120 
King Georgoceresut sett! Wile Geer on ails eeu see_ ie 96, 122-124, 126, 137 
King’s pivotal value formula 123, 124 
NERD DS oikshr tienen ema sen eo ee Se Na ee oe Pane 5 93 
SOQCT WISI RO DOLt, he oe. Sees oo sears linet teres EL asraiery B a 24 


1,, number living: 
apparent inconsistencies in values of. _....-.-...--.=.+.---....--.--2.---22- 
at aces’ 2l-and 65 by race ahd Sexi. St Fe eh oe as a, Pes 
calculation ofse2 S228 IT. Teh BREE DAS. LeU ea iy? Ei a bet} OF 10 eet ae 
comparison Ofssc bare cate ee et oe eee cete ceo ccaeee 
MONO. ae B ie. Sei te et ee Se NE) SER EN EO As Dell PT 8 Oe 
Braples Ufone eee te ete Te RT SEE A tC) BHD 
in foreiria Countries Pes aem.2 2. kes devs 238 ee De! Oa ae 1 
in United States; 1900-10418 227) i Pg see oe 
use of, as basic function of life table_________________ 
use of, in estimating and forecasting populations 

Lz, stationary population: 





calculation: Ofct oe ait ees SO AG AR ia 2) TEA SOY 

dotinedl. seas 2 ek eee ee OL a ey 

not’shown: for'makehamized tables... 2 2... eden wckene sec ee Se 93 

use in estimating and forecasting populations____.________._.__.__-_-_________ 22, 23 
Gageartee, is Lil et ee a FST a Oy a aa 111 
IPAM EANIS OSLO UNA = Sa Brack eine 2 en ry on Sea sa 111 
Dast:sorviver atnuiiyse: 6-2 sot Sea ere Dee ere 89, 90-92, 94, 97 
ast-survivor lfeiassurantes seo Sak ee yee Bie ea) FEA rs Oe cer ere 92, 97 
Teast. Sqiaress WIet hod or Soe SO RC 2 OF Se Oe BSN OTe 109, 139, 140 
Length: y 

OP CHG ARONUL wala tes Sane tee Nees tenes, Ques Sen ee rs Eg SSE EN ae 108 

Ol CHO VORP Ae SS Rr ge Stree naa eee s SOD NG ARN OD pe ty Ae 108, 134 


Life annuity. See under Annuity. 

Life assurances. See Assurances, life. 

Life contingencies, mathematical theory of-_._________________.__________- 1, 57, 85-92 
Life expectancy. See Average future lifetime. 

Life insurance. See Assurances, life. 

Life irisurance companies: 








contributed data for 1930-1940 Experience table______________________-__o-_- 55 
mortality expericice of iasaie A es et Me Ts 10 Ore ee 55-57 
practice of: 
ATt CORI PUM DS DUCATI Fe Se? Eee RO ie SO ee CL TO ana oe ere 88, 97 
il papmneHt Oh claims th: - oy WNT” PORE 28 Feat soe ee CART 88, 97 
DY CIM re CHAT ICG DY sacs e ea ese rn ae ee FEA 56, 57, 88 
EATS aR COresy LE BaUnbO se ee. eee ee ae ct See Reena) SARS See SS) Te ee 90 
Life table constitutes frequency distribution_-____.__.____.-___-_-_---_.__--__- 23, 24 
Life table values: 
formoreien:- counties sss er se ee eos eee 15-17 
TOF enitech tates. P000-104 ~~. as Ss ete oe Se 11 
modification of, for use in actuarial tables______..--------2------_---------- 92, 137 
Life tables: 
SOCUPA OD reat ate nn ine et ee Le een es oe 12 
‘based on life insurance: experience.-—~2- -- = seb se 55-57 
construction of: : 
calculation of derived life table functions. -_-___......--.--------- 101, 133, 134, 140 
calculation of rates of mortality -..-.....-.-------------- 101, 112-132, 135-137, 140 
preliminary adjustment of data. 22-2. 5 eet nea eee eno s eae 101-114 
three mmjor steps in process Of2a2tn aap soe en eam ewe Senet 101 
MELA OW HICH WASOG a te. 2s en ee SO nee ee te 1, 101, 112-114 
explanation of columHs Of <0 62 Bet eee Eee ee adn e ae ee Eee oe ee 21, 22 
for United States, 1939-1941_______.---_---.----- pes teen tus te cua mene Benne 26-53 
for United States, 1939-1941, compared with earlier periods_--.__._---------- 10-14 
for United States compared with other countries_-___._____.------_---------- 14-19 
Sreaclui atone Olin seer eek che we eh 1, 2, 101, 109-112, 120-132, 136, 138-143 
in this volume, basis and scope of 
Tiathonraticnl notation Used its. ee oS Seite ane coon lee seen eee 24, 25 
mortality rates, and actuarial functions compared with tables based on life 
Mmsurance experience---.---.----------- Seton ee ene te tl ee Senet ef 55, 56 
use in estimating and forecasting populations -__-__---..---..---------------- 22, 
use in studying reproductive capacity of populations__......_.......-------- 24 
variation by race and sex_-_.__--.------------ ender id eel! seeks 2-10 
Lifetime, average future. See Average future lifetime. 
Mirettinm eres Otlite ta Diedee+ se-- +2 oat ono hoe asins acc sear cae 133, 137, 140 
TING erst OFPSst ee ate te eran eee nee teL ene aads aaece 106 
Lives insured, not: basis of tabulatién------..--...-.---------=-------------- =~ 56 
Living, number of, in life table. See /z, number living. 
Logarithms: 
of Makenan constants-2> sacse-- 4 - .Ssecatent secs cseeeeeece JL 79, 139, 140, 143 
used in computing force of mortality at birth--.-.-..---...----------------- 138 
Longevity: ae 
average. See Average future lifetime. 
comparison of different measures of__.-.-------------------------------- 2, 3, be bys 


in different eoimirios 2 Vo=o=5= 5-25 h = 2 een eee enon nnn etna an 
in different subdivisions of the population _-______-_-_--------------------- 2, 3, 6-9 


150 








Page 
Longevity—Continued 
in United States, 1939-1941, compared with earlier periods--_-____--.-.-_--_- 11 
of:whites and Negroes5....._..=..----~-..5-45e eee sae ee ee 22 
Lotka "AUred Jie ee eee et anaee aaa neon ee eee 24, 126 
Louisiana: 
completeness of birth PORINLATEOD: 1940. .tel ose loc atte cheb Ps bok © 102 
death rates under 1 year, by age, 1939-1941_______ 104 
registered and adjusted births, 1939-1941________-___- 102 
Lump sum payment replacing periodic payments 57 
Mackenzigs(M: Acscceccsscsssasdsscsacgcccdagesestesaspeci cnc eo eee eee ee 93 
Maine: 
completeness of birth registration, 1940__..__._...-..------------.----------- 102 
death rates under 1 year, by age, 1939-1941_.._____...........-_---__________- 104 
enacts Standard Non-Forfeiture and Valuation Laws-_-__-._-...-_----------- 55 
law recognizes new mortality table__-__....-..--.---____--.--..---1--_---- 
omitted from infant death rate computations for nonwhites____._.____ 102, 104-106 
registered ahd adjusted. births,.1939-1041 <<. cso. occa wenn See eee pe awe 102 
Majority, attainment: of: co2-5255 stereo own ao eso eee teen noe gone 1,3 
Makeham constants: 
determination of... 2222-2502 -wenccn nee lceee es ee doe see Lee 138-140 
necessary relationship for law of uniform seniority to hold for annuities 
involving both male and female lives , 138 
Prolminary: VAlUCS Of... - oanecectececar cascade 139 
Walues: Ol- 322. ree. owe stot wee Sane ae acess eee ete che ae a ee ee eed 79, 140 
Makeham graduation of life table for total whites______.._-__.-___- 55, 94, 97, 138-143 


Makeham, W. M 
Makehamized mortality table for total whites, 1939-1941: 


calculation of other tables derived from-___.______-..-__-----.-_--.---------- 143 
comparison: with original life table:___.- Leste ea eee 141-143 
pradnation: Of 2 2. 052.92 Sa cnc en ete ek Se re Cte ee ee 138-143 
mortality rates and actuarial functions compared with those based on life 
insurarice experience... 2 Sse hoot ob ow nn ean de eae ana eee 55, 56 
fables basedion. =. 02) eek oe ee Se See es ee eee 79-84 
Makeham’s formula <2 2202522. 22- 228. ee a ee oe ee ee 96, 139 
Makenam slaw sie sees. 2 conc ane e eat ease ease ens ee wee eee 55, 94-96, 138-140 
Makebam’s second formula.222_ 2.5.2. 278s onan ee eee eee ee 137 
Males: 
and females, joint life computations for, based on separate life tables____.__- 97-99 
comparison of different quinquennial age groupings for, in 1935 deaths and 
1040 CONSUS.6 2. 2-2 ace oa ene ona bee tee re cer sane 122 
comparison of reported and expected deaths for__.___.._..-..-----_------- 127, 128 
data used in computing mortality rates for.._-.__.____--_-.--.--._-_---_1. 113, Ay 
deaths of, in United: States, 1939-1941: -- 220s oo eo es ee 
enumerated populations of, 1940... _.--. 22-25-22 5 <a Sa ee ee 3 
force of mortality at birth for, in certain countries_.-.___...--.-.-.-_---_---- 138 







graphs of life table’ values for_-___242ico sees seveuesS ee wolseiet 4-9, 12, 18, 24 
infant deaths of, by age and month of death, 1935_________..._--__2.-_---_.. 118 
least squares adjustment of deaths of “‘other races” _---.--.--.--------.---.. 8 
life table values compared with females_-____......_.._--------.------------. 2-10 
ie tables 10h ne = os ee eee ee eee 11, 15-17, 28, 29, 34, 35, 40, 41, 46, 47, ae 
live, on average, not so long’as females=tebscs o-oo esses i be 2-3 
eiore numerous in life insurance mortality experience___._._..-..-----.----- 56 
egro: 
comparison of assumed and expected deaths at ages 50 to 74_____.__.-_----- 128 
comparison of populations in certain age groups, 1930 and 1940_____________ 110 
deaths in selected age groups as ratio to number at ages 50 to 54 (graph) ____- 111 
original and redistributed populations and deaths at ages 55 to 69_________. 112 
Negro and other races, have lower mortality than females at certain ages_--- 10 
preference for digits of age by, in 1935 deaths and 1940 census_______--._-=----- 121 
separation factors obtained by approximate integration_._..______.-_______. 135 
show lower mortality than females at certain ages in depressed countries___-- 10 
ed and fourth differences of graduated rates of mortality____...._.__--__ 129-131 
white: 
actuarial tablés for: .-.: 2-222 o<ce se. Uo. a no Sane ee ee re ee 58-68 
adjustment for underreporting of survivors to age 1____.-__.-.---_-----_..-- -, 116 
adjustment of mortality rates at ages 1 to 4 for effect of migration_________- 120 
calculation of mortality rates at ages 1 to 4__-._._.---.--2<---ceas-------5- 117 
compntation of actuarial tables for: - 25) .Us. 0 sche ee ee eee ee 137, 138 
deaths at ages 0 to 4 by age, year of death, and year of birth, 1934-1941______ 116 
frequency distribution of ages at death (CHOPG) a oes 2 eee ee eee 24 
TOWSIROTtAlity In LOI9-1925 2 oe ee a se ee 10 
mortality rates and actuarial functions compared with those based on life 
insurance experience -__- =... 52 deat hd ls cae edeeer eee aoe 55, 56 
number surviving specified periods between birth and age 5, 1934-1941.___ 117 
Fegistered births; 1934 —-VO4N oe ean ka ee ae rae ee ete 116 
sarvivors to age We oo = Se ge lk oe ee ee 116 
Supvivors to:end Of-year of birth... _- -.6ee8 bee se ee oe ee 116 
Maryland: 
completeness of birth registration, 1940. _ 2-2 22 eee 102 
death rates under 1 year, by age, 1939-1941______....-.2.._-.--.2------..-... 104 
enacts Standard Non-Forfeiture Valuation Laws_._-....-.-.------.----.---- 55 
Jaw:recognizes new mortality table. --. 1. 222245 a: dec-ss espe RAs te 55 
registered and adjusted births, 1939-1941_______...4.-.-..__-.-.-.----.-..-.- 102 
Massachusetts: 
completeness of birth registration, 1940- ..- =. 2. 2 soe teense 102 
death rates under 1 year, by age, 1939-1941________-___-_____-_-__.._---- 2. 104 
enacts Standard Non-Forfeiture and Valuation Laws__-_..-...-.---_-------- 55 
Jaw:recognizes new mortality table._..0 22 2.5 oo eee ee ee 55 
registered and adjusted births, 1939-1941_.___._._.__-.____-----_------__-... 102 
Mathematical abstractions, commutation columns are____.-._-_-.----__---- 86, 93 
Mathematicalmotation 2 p:3_ ta: 2 eo 2  e e 24, 25, 57, 90, 92 
Mathematical relationships between actuarial functions___._...._......-----_ 89-92 


Mathematical theory of life contingencies______._____._----_----_-_----.-- 
Maturilg: date: o--5 234 ee- ask os ee ones-seapida geet Sates aes ee be eee 
Maxima tm-freauency distribution: 22° 20_2-.—-.5-- coe de ee eee eee 
Meean, ‘arithinietic._. = 22. 2. 4. -appriataceps saeco ea eee 
Mieasures Of Tonge Vit ys coe rere ape eh Be oe ee ee ea tees 
Measures of reproducti Vity .. 2 sac con Boo ore oe nee eo ee eee oe ee 
Mechanical causes figure in neonatal deaths__.__.._--._---------------------- 
Mediamwiength of life i220 tet oa a ee ee eee 

Medical examination of life insurance applicants 
Mahiman perarry— o.oo e ee 
Men carry more life insurance than women__._....-.--..--------------------- 
Mongo ;Walter Oto. oo ee ee eo ee tte a 
Method ofieast'squarés 255 foc h28 so cee Shee Ee a ee ee Se 
Method. of moments. =... 2. =_ =< _ ate etn Bat serete no ee 
Methods and processes used: 





in construction of actua rial tables... .-.-. <= 2 ee aes ube eee eee 1, 137-143 
in construction of life tables_--____-_- ERE EY SPREE Geo e -ST  eee 1, 101-136 
Metropolitan: Life Insurance: 00: <2 0. ee = on hoe en en oe eee II 
Mexican agricultural workers have high infant mortality-_......_..---_.----- 104 


INDEX 


Mexico: 
adjustment of mortality rates for 
graphs of number ofisurvivors im) ii ds2 ss eset female! seer ialyoles wy 
life:table values for... --ncanecenase Same oe ieee poets ih Yin mare a4 
low; Sunvival rates tics -2- 5 ets ee eee 
mortality in, compared with other countries___ 












overstatement of mortality rates in life table for____..._....___-____________. 14 
source. of life tables for-_<<..~---=- 25 SE eres 14, 20 
Michigan: 
completeness of birth registration, 1940. ee 102 
death rates under 1 year, by age, 1939-1941____________--__- ee 104 
enacts Standard Non-Forfeiture and Valuation Laws________.__-___________ 55 
lgw. recognizes new mortality table.....2..:._.-_._1____-_.__-21uiLon pital 55 
registered and adjusted births, 1939-1941__..-___._-__2 222222 e. beetle 102 
Migration: 
adjustment of mortality rates for effect of....._..-..-_-----___-_____._ 112, 119, _ 
affects populations... ....-_-.-__*__.--<--— a aa eens od Seah a ob 
correction for, in estimating populations_____________..--..---.-.... 22, 23, 109, 140 
emigration ignored in adjustment of mortality rate under age 5.____________ 119 
immigration indicated by census returns of foreign-born___-_____-__________ 119 
none assumed in stationary population.____-___..____-___-_2--22 2 2 LL 21 
Minnesota: 
completeness of birth registration, 1940__-___________.-__-_.---- 22-22 Le 102 
death rates under 1 year; by age, 1939-1941____._____-.-_-_- elle 104 
registered and adjusted births, 1939-1941____._____._-__-2 22 el 102 
Mississippi: 
completeness of birth registration, 1940__-_.._-.-.--_______-_.--22-22 lL 102 
death rates under 1 year, by age, 1939-1941 _ 104 
registered and adjusted births, 1939-1941________________-__._______ lee 102 
Missouri: 
completeness of birth registration, 1940________ 102 
death rates under 1 year, by age, 1939-1941 104 
enacts Standard Non-Forfeiture and Valuation Laws_____._________________ 55 
law recognizes new mortality table._2-_os2l sli 2 lis 55 
registered and adjusted births, 1989-1941_________.___-_-_-2-_- 2 102 
Mixed blood, reporting of race in cases of_-_-__.-__--------22--122-_2 228 eee. 2 


Modes in frequency distribution - 2. -<4-o_ 4 eee t ee es 23 
Modification of elementary life table values for inclusion in actuarial tables._ 92, 137 
Modified osculatory interpolation 125, 126 
Momenits, method. of - 5 ota oe oe pe Se ee ee FO 140 
Monetary benefits contingent on death or survival (see also Annuity and As- 
surances, life) 
Monetary values. 


See under Actuarial tables. 


Montana: 
completeness of birth registration, 1940-___-..-_-_____-_----2--2 222222 102 
death rates under 1 year; by age, 1939-1941__________- oto ss eel lo 104 
enacts Standard Non-Forfeiture and Valuation Laws.__..-.____-___________ 55 
law recognizes new mortality table__.___..-__-2_-2--2_ eee 55 
registered and adjusted births, 1939-1941______________--_-2__ te 102 
Month, length 0f-.coec cee bee ne te eee eee J De ae ee ee 108 
Months of ageunderlyear. See First year of life and Infant deaths, also Infant 
mortality. 


Moriyama, Iwao M 
Mortality (see also Deaths): 

QOMPASTISONS: . ..-ap Sseese SST ae Shen ESS Someta see oat 

experience of life insurance companies 





force of. See Force of mortality. 

in foreign countries 32.2 oasse laos abd ds stl a 10, 14-20 

Manteo cee erat Sa ae ee a ea Se 2, 10, 103-107 
Mortality rates. See Rates of mortality. 
Mortality table (see also Life tables): 

1930-1940. Experience. table..s: 5. .--..5-.5265-52 1.20, ee 55, 56 

Commissioners 'Siandard Ordinary table. +.) 2 eee 55, 56 

Makehamized. See Makehamlzed mortality table. 

name customarily applied by actuaries___________._____-_____- gait tes Iv ariere 55 
Mortara,. Giorgio... 222c2ec6 sa0css cca pecan dee ee as eee eee 14 
Mutual Benefit Life Insurance:Co...2.-.2.5. <.. SL ae ee aie i ee II 
Myers! Robert:.J cvsss220seseseeseosses = ted asa4> 238 RUA eee TI, 121 


National Association of Insurance Commissioners (formerly National Conven- 

tionof fnsuranes’ Commissioners) 222c sass eee 
National Resources: Planning Board 2s. os eee ee eee 22 
Native population: 
in 1940, estimated by single years under age 5__-__--.--___-- 








ratio to total population used in adjusting mortality rates- 119, 120 
pnder’agé.} iin: 1940; estimate of Soa tives eae tes ae cee 102 | 
Nebraska: 
completeness of birth registration, 1940___....-.-..------------..-----_------ 102 
death rates under 1 year, by age, 1939-1941__-:_-- 2-22 ott e 104 
enacts Standard Non-Forfeiture and Valuation Laws___....--...--.-_.----- 55 
law recognizes now mortality table: 2 een cesses eee ae ee eee 55 
registered-and adjusted births:1930-104 ve. = = 5. ses a oe oe ee 102 
Negroes (see also Nonwhites): 

adjustment for incomplete reporting of infant deaths of__--________._________ 108 
age heaping tends to produce cyclical fluctuations in mortality rates for..... 123 
ave tabulations of; availablein 1940 census. 9 2 sos == ea ee ae 110 
average duration of life Of, ACL OASO8 Soa, sane caee een ae ee 10 
comparison of 1930 and 1940 populations of, at certain ages_________________- 110 
comparison of assumed and expected deaths of, atiages.50 to! 74_-<22 «3 128 
comparison of reported and expected deaths of 2 3 RE an 127, 128 
comparison of survivors to age 1 estimated by two methods___________._.__- 107 
comparisons of life table values for different periods____-----__----_---- 10, 11, 15-17 
completeness of birth registration of, 1940_____-..-.-----------.------- £2. LOS. 
completeness of death registration rn SORA Ail ck tet Ras 8) 1,10 
computation of pivotal rates of THOTERUGY 100 tS eee ek es 124 
data used in computing mortality: rates fOr dooce ae ee ee eee 113, 114 » 
death rates of, in United-States; 1930s10d tot See ee ee 3 
deaths in selected age groups as ratio to number at ages 50 to 54 (chart) ____- 111 
deaths of, in: United: States; 1939-1041 sss ose ee one ncce ween tee ae ne Zz 
effect of tuberculosis deaths RID ONS Oe pee oe ce Sa ere eer eae eee ee 10 
enumeératedpopulations Of) 1030 sae a ee ene Cone nae enero eee 2 
estimation of age distributions of, notiavailable im-censust. --2 ee 110 
female, show higher mortality than white males_.-.._- 10 
Graphs Of life table: Values 100 2. ceo e eee ck chicas enone eee irae teed eee 4-9 
greater proportion of, die before reaching old age__--._-__------------------- 22 
half of total Negro population 19000 In rural SOUGH 2- =. 282. ee ee 1 
irregularities in age distribution of deaths of. ..-..-_.._----------.---------- 111 
lifoda bles 1002... f0~ cone te ote owe he eee Go teed ee eee 38-43, 52 
life tables for, given separately by sex, and for both sexes___-__-------------- , 21 
life tables for, show considerable geographic VATIAUON opm one ree oo eee 10 
live, on average, not so long as whites and other races_-_-----.--------------- 2,3 


longevity of, compared with whites and other races___-_-_-_---------------- 2,3 


INDEX 


‘ Page 
Negroes—Continued 
lower expectation of life does not indicate smaller range of longevity___._____ 22 
migration estimates not furnished separately for__.............-_-2-_____._- 110 
minor irregularities in earlier life tables for______________-_.---..-_-_..---__- 25 
original and redistributed statistics for ages | TOORS ke ee 56).. 2 aepele 112 
pivotal value formulas employed for_-__-_____/-..__-- 2222222222222 _____e 124 
probable misstatement of age could affect life ‘able Values ford oe da abiaw! 110 
redistribution of populations and deaths at ages 55 to 69__-________ 101, 110-112, 128 
registered and adjusted births of, 1989-1941.__________.__-._.-_-_ 2-2 __-o_e 103 
reporting of deaths in rural South may be less complete than census enu- 
RRGTAUION a6 eee eee eee ee ee See A ee A Sed pri eet 
sampling error of minor importance in life tables for__.___._________....___- 2 
separate lifetabies prepared 10r 4-2 sce. ece SL ee. a et A 
Boparation factors 1002s: ._ >. -.2steiws oe eats 3H. cece se eceteeet id: Lets 118 
separation factors for, obtained by approximate integration__.._._._________ 135 
show female mortality higher than male at certain ages_-_.._.--_.----..--u-- 10 
tabulation of nativity of, in 1940 census.____.____.__-__- ee sete deeb Je 112 
third and fourth differences of graduated rates of mortality for_._.._._-..__- 130 


Neonatal deaths less affected than others by improvement in infant mortality. 104 
Net premiums. See Premiums, net. 











Nevada: 
completeness of birth registration, 1940__.__________-________________-.._____ 102 
death rates under 1 year, by age, 1989-1941_________________--o lute eles 104 
omitted from infant death rate computations for nonwhites_________________ 102 
registered and adjusted births 1939-1941____________2_________o22 LL. 102, 104-106 
New Hampshire: Ne 
eompleteness.of birth.registration, 1940. _..-__..._ 222.0 - =. =~ eee: EL 102 
death rates under 1 year, by age, 1939-1941________4 une i eee alk 104 
enacts Standard Non-Forfeiture and Valuation Laws________.__________.__- de 
jaw recognizes new mortality table_...-..-._..-- 1. _aLus.sc62-scteec ses 
omitted from infant death rate computations for nonwhites___________ 102, it-ibe 
registered and adjusted births, 1939-1941 ____________.-20___.2_- sue e_---- 102 
New Jersey: 
completeness of birth registration, 1940____________ Sao. a ee ee ee 102 
death rates under 1 year, by age, 193971941____.______________. ee 104 
Mandar wient,oL Bankiny and LNSUTATICS soo, cot ciee eo beh oats so eee! II 
enacts Standard Non-Forfeiture and Valuation Laws______________________- 55 
fue TeCOD Imes OW MORALLY CADIS — ont eee poten, nd ee ee Ee gE 55 
registered and adjusted births, 1939-1941__________________._-__ eee ile 102 
New Mexico: 
completeness of birth registration, 1940-....___._..-.___--._-_..._____.._-_-- 102 
gqeath rates pnder 1 year, by age, 1939-1941 -__ 8 8 cece nen 104 
enacts Standard Non-Forfeiture and Valuation Laws 55 
IPE TET ARE DOT LALLL WAY es te ee Be ed ee 104 
law recognizes new mortality table 55 
omitted from computations of infant mortality rates for whites___________- 104-106 
registered and adjusted births, 1939-1941___________._.______________-.___-.- 102 
New York: 
completeness On bitin registration, 1940-— "222 = 25 ee ee 102 
death rates under 1 year, by age, 1939-1941__.____.____________.____________- 104 
recistered. and agiusted births, 1939-1941 _ 5°) 22 ee ne 102 
New Zealand: 
Government Statistician assisted in preparation of this volume____________- II 
BPRS Of Umer OF SUT V LV OPS hic a nee ee oe ee etre aoe 18, 19 
CRAY G1 Sag? GTS Se 20) al oe alae, ee iat AR os Soren! < yates pa a a 15-17 
MOVE IOP LRU VRID ee cee Cees Se ee er cee ee gk So the oe 14 
mortality compared with other countries__--____-_____-_____--.__--_._----- 14 
BULL COMTI CnC a DIGS Ol per ae Reel tee le cna aes aa aset cas 20 
Non-Forfeiture and Valuation Laws, Standard_-____._________-_________-.-_-- 55 
Nonwhites: 
comparison of different quinquennial age groupings in 1935 deaths and 1940 
GOTSh ae ee eee ee ls See no a enon aeresereoesucasa dat , 122 
completeness of birth registration, by States, 1940_____._.___._____________.. 102 
death rates for subdivisions of first year of life, by States, 1939-1941__________ 104 
death rates under 1 year, by groups of States, 1939-1941: 
AdIiIsted Lor Underreportine Of deaths. 2 oe en at aun 106 
E7ETE VON (TE) 8 gata py pp et op eR ee i a tl yah tins NN ak SOE ES 105 
estimate'of foreign-born, under age 1-___-___-- <p se enh ee ee eh eee 102 
preference for digits of age in 1935 deaths and 1940 census__-________________- 121 
registered and adjusted births of, by States, 1939-1941__________________..__- 102 
North Carolina: 
completeness of birth registration, 1940_-_----_ <p 2 ed. as nes cece nen ce 102 
death rates under 1 year, by age, 1939-1941___.______._...-.--_---_-=------ 104 
enacts Standard Non-Forfeiture and Valuation Laws 55 
law recognizes new mortality table. 5 2-2-5! sen ee 55 
registered and adjusted births, 1939-1941_--"__- 720 ee a ee 102 
North Dakota: 
eompleteness of birth registration, 1940. .0 0 oe ee be 102 
death rates under 1 year, by age, 1939-1941____..__-___._____-.-._-.-.---- 104 
registered and adjusted births, 1939-1941___._____.______.__.-------------.--- 102 
WNoLarion Internationale (pamphlet) ._-. oe ee Ses ne ee eee 25, 57 
Notation, mathematical (see a/so Symbols): 
differs from standard actuarial notation___-__.----_---_------------------ 24, 25, 57 
ror qo Gla DONGn tess soos a ee SR eh ee eee tne 90, 92 
TS RCEEINTIND VELGie meme ee rd con Pen ies ct oS ak = ee ee 57 
WED PGS 3 2 IR ee ao ae Repeater meee a 24, 25 
Number dying (dz): 
PRION Ol. Soe yee see eae eee SIS mh ee de eS 92, 133, 140 
Che ferret eeee cee Pee Berane wee en ee ng So ee ed 21 
Number living (l,): 
PRIGHIABIONLOL == >= sul soa = Sao ee os es a ee a 2 a 92, 133, at 
VEST OC ISE 4 GR A Sa 5 pa A A eR te net etal Rae ee a ST Ean SR 
INMeratoON ana Genomingtor. sa4 Sis. 2222 Sse 2S eet ke 86, 95, 96 
Numerical examples: 
of calculation of rates of mortality under age 5__-.-_____---------------- 116, 117, 120 
TOM die OTN GLO ee eee eee ee ee ae ee eure 94-96, 98 
ee SAUNT UTE OT BOTT STC a ees re ee a en EN i daar ne aa ne 97 
PILPOVersiOUGT UAT GY 22 oe oe Se re en nn ot PE oh 97 
IDE BEAR IGOR ETHOS Wien ak Se eee eos e on kee ean an ee eee 93 
Of sifigié life assurances: 21222 Pee ae hl pots ered odor aie sb astecss Ge 93 
,~ occupation may affect mortality —_.---_.--.--.--- <2 ---- n= - = Sues Sse 57 
Official life tables: 
for races other than whites and Negroes prepared for the first time___-_-___--_- 1 
used when possible for foreign life table values___.._____-__.__--------------- 14 
Ohio: . 
completeness of birth registration, 1940_.............._-___------------------ 102 
death rates under 1 year, by age, 1939-1941___---__=_ 2.2 Lifes tl lk 104 
registered and adjusted births, 1939-1941_____________________.-------------- 102 
Oklahoma: 
POTMIpletaness OL Ninth FOsistrAtiOl 10402255 Sesion Ee eee aoe 102 
death rates under 1 year, by age, 1939-1941____...__-__.-__+.-----+---------- 104 


registered and adjusted births, 19389-1941_.-___.--_-__+_._-_-_--2-----_------ 102 












Page 
Old-nge' mensions! See ieee... satan nn nae oso - a= non ee 57,125 
Old ages, treatment of, in computing mortality rates________._._.._____-____ 124, 125 
Open=faceicommutation symbols.s- 2. 6. oo echt: es eee es eepetet ALS 57 
Order of differences to be used in testing smoothness_______________________- 128-132 
Ordinates of interpolation curve_-___ ie Be REO Sen ees eg ae eee 126, 136 
Oregon: 
completeness of birth registration, 1940_-_.......-.....2 2-2 222 ee lll 102 
death rates under 1 year, by age, 1939-1941_____________- le 104 
enacts Standard Non-Forfeiture and Valuation Laws_______- avon se ee 55 
law irecognizes;new mortality: table flies tote ee se bes ee feels es 55 
registered and adjusted births, 1939-1941________________1 102 
Original registration States. See Death-registration States of 1900. 
Osculatory interpolation: 
applied-to. mortality rates directly.......2 210 Ae eee 112, 122 
formulas: 
advantages of.modified formulas... i_...2 4200 oe ee ee oe 125 
Jenkins’ modified fifth difference formula_____________._.._-_.__.-.____- 125, 126 
KarupeKine formulax.22 2eecelo2: 21.2. tel ees Da ee 126, 127 
special extensions of Karup-King formula to effect smooth transition____ 126, 136 
frequently used with data grouped by ages__--_-______-_____-_______-___.__- 122 
iprodtced smooth valuesia 1.22 sissc-scden2occss sec. 2 TE i 122 
two possible: methods.of applying... csc crac ab ase se cues asus ik 3 122 
“‘Other races’’: 
age tabulations of, available in 1940 census_____.._-..-_-------------22__ ee 110 
comparison of reported and expected deaths of___--_--.---.---------.-22_-_- 128 
comparison of survivors to age 1 estimated by two methods_________________ 107 
completeness of birth registration of, 1940__...._-____---.-1--_-_2-_2-2 22 eL 103 
computation of pivotal rates of mortality for.._-.---.---------------_------- 124 
data used in computing mortality rates for_--..__.--.--.----------_----__- 113, us 
deatiy rates o1, Dy. specified race and. sex:=. 2=-2222222222 TTS ee ei 
eH LOS ile CU MitCG STALBS: 19G0—1 041s 25 a2 22 25 8nd oe oes 5 res STUER TS eee : 
entimieratea Populations Of, 1040s e eens eee eee eee eee ee eee 2 
estimation of age distributions of, not available in census____.--._____2____- 110 
PYOVUSOE NC LAUIO VOIIGS (OP sca ace e oeee me bec Sree cre rs ee 4-9 
infant death statistics adjusted for sampling error.__-_._________--_.-_____ 101, 109 
TELE T AD EDS EE Ol aae Seer See tee ee ee = eee ee ee ee ee ae ee ene ee 44-49, eh 
life tables for, included here for the first time_.--_-.-.--...--..--_--___-_.-_- 
live, On average, longer than Neeroes. =. 5 o pose sh one es ee 2 3 
longevity of, compared with whites and Negroes_--------------------------- 2,3 
pivotal vale formulas enployed fore -ss-- eae cee eee eeae sce eee ae 124 
population for, by specified race and sex, 1940-___-------_----_-_---_---__---- 3 
registered and adjusted births of, 1939-1941__-__-__-__--__--__-_---_---_.----- 103 
sampling error may significantly affect life tables for_..__-.-.._..----_.-____- Z 
SODAIALIONMACLOLS LON ieee sens ae nas sae saser ate te sone car eak ae ace LL 
separation factors for, obtained by approximate integration__-______..____.- 135 
show female mortality higher than male at certain ages____-_-.-_--_--.._____ 10 
third and fourth differences of graduated rates of mortality__._....__._____- 131 
Overstatement: 
DIWAS OF poets e ae eee eee ee Pe te Pet wha necauteastn ann s aes 1, 2,101, 110, er 
of mortality Tates.in. Mexican life: fable: 222 922-2 <8 = oe ee 
Rartishderivatiyeses-- seesees- - ee ee ee ee ee es Ae 139 
Partieipating/life insurance policles<—- 2-222 ee nate e meen noe 88 
Past experience: 
not a satisfactory guide in preliminary adjustment of data__-------.-------- 101 
of actuaries in construction of life tables__-___-------------------------.----- 101 
“Peak” in-disiribution of ages atmeath..__...--.-_-=-=2.-_---.3---<-- c SSL k 23 
Peculiarities of mortality rates...........------------- 10, 14, 103, 104, 110, 111, 123, 124 
Pennsylvania: 
completeness of birth ROCISUT AMON L040 noo = oo te eee cee ae cea eae te 102 
death rates under l-year, by age, 1939-1941__-_____-___.____ ese snsu-- 104 
enacts Standard Non-Forfeiture and Valuation Laws 2s2-----.--. = Soe ae 55 
Jawamecornizes new mortality table_.._- =. - aides Sedo nepet bh enh ebm 55 
registered and adjusted births, 1939-1941 ___._______----..----_-------------- 102 
Pensions, use of actuarial tables in connection with valuation of--- - 57,125 
Periodic payments replacing lump sum: payment_----_---------------- aes, 57 
Permanent committee of the International Congresses of Actuaries___-_-----.- 25, 57 
Physical-titness.afiects mortality=.-.2.\00t 22. 22  re eeegeaeeee 57 
Pivotal rates of mortality, calculation of. _-...-._--.-.---s-.----------22 112, 122-125 
Pivotal value formulas used in obtaining mortality rates__.-...------------- 123, 124 
Roligyss Wis Peters ee eo eens pa eae oe so Shs a0e Sage Laan o nae 85 
Polynomial: 
of fourth: decreezss tee. 2S ie = ee Se a. Se Se et os Sek Ss ss adhe mec es ee 137 
olsecond Gegrée wea te sees pee PeeRC SE. LU. 25. BSS. Beer 109, 128 
OLHING (Ae Preet re so ere eee es ee sos se eee ccackees seed 124, 128 
Population: 
1940 census of: 
comparison of different quinquennial age groupings in--__-----__-_-------- 122 
first made available information on completeness of birth registration ----- 103 
fife tablesthasod net see ret. alo sk eA Seo ate sss Jo eee 1, 101 
preferelcetoridicits:ohacedn sce 212 88 ates ee eae ee ea ol Le 
taken Hs OfA Prilll = 2s Pate ass 5 sea oS ss sek ea ee oe 101, 109 
actual, related to ideal life table population_-___-...-----_-----.------------ 119 
at ages 1 to 4 calculated from birth and death statistics in determining ex- 
OSA SCO ISk M9. US EE A Dy. Bede et ae eee a ice ei oteis, tae 107, 108 
calculdtion of pivotal values of-_- 2... eo Sec: tes alededasit ba suze 112, 122°124 
census: 
Ageibias: ineer Oe et 8 eed een. es eee ese 1, 2, 101, 107, 110, 111, patter: 
Qohinition OF PNGigiy 1 eee ee eae een erent can sees oosece 
indexiof age: preference, 1880-1940... -___-.2-_.-.--12 21-52 as ooeee cule 12 
completeness of enumeration of: 
Affecte/accaracy. of life: fabless. Ss2-22-2S soho 5 eS 1, 101, te 
assumed same for native and foreign-born_______-_--__.------------------- 
assumed equal to completeness of death reporting 20 1208, 103 
deficiency most serious among children---__.--------------------------- 102, 103 
deficiency ofiset by incomplete death reporting--_----.---------------- 1, 101, 102 
in rural South may be more complete than death reporting among Negroes- 1 
Indians'on:reservations present difficulty. =..=...=.<.=:--.---.------..-333 1 
enumerated: 
age distribution for Negroes levels off at age 65_____..----------.---------- 110 
IDyiracetandeanrndod0s an 6 nent eo cto co seo calc t sce 55 aslo sass ame ees 2 
ELLER CATO LSE S00 oP ey Ce ere, Spent Dep er ee eee eel ie ee a ae EG 110 
of Negroes at certain ages, 1980 and 1940________-._----------------._------ 110 
of ‘‘other races,”’ by specified race and sex, 1940_-...-----.---------------- 3 
under age 1 cornpared RAD Wty HWE SOLRS sae he nla Re EM We Re PC dy eA 102, 103 
Raine teAG ASS LOL CU b MN TAUGs oo oR eee Sache ood an erie enema 3 
estimated: 


by raceland: sex; JUly 0) 1040 eee ee oan ee nn en 
foreign-born under age bin 1940 
Negroes at ages 50 to 74.-.--__---------- 

of Negroes at certain ages, 1940-.-.-1_-._..------.-+----+---+- 
under age 1 compared with enumerated figure 
under age 5, by nativity, race, and sex, 1940__.._.-__-.---_.------------- 





152 





Page 
Population—Continued 
estimated—Continued 
used in computing expected deaths___...___________-.______-____L_. 127, 128, 141 
estimation of - 2.2. saawalan oP Bet OL Boa ot ee ahora Th. 1G 22, 23 
RORUCAS FIN oo sas areas a tuee baa te oe ae Pere hae kisét cess ehlepeee ty 22, 23 
instationary: community isstees OR 6 ee ry ELS Pee 21 
needed on July 1, 1940, for life table construction__-_________________________ 101 
Negro, redistribution of, at ages 55 to 69__.._..._-__-_______________ 101, 110-112, 128 
projection_U..222eb ee SS Re TF a aa foe ag! 22, 23, 125 
ratio of native to total, used to adjust for effect of migration at young ages__ 119, 120 
reproductive canacity.of_-.. 25-2 25--~ 2a) Ge eel en feet 24 
stationary: 
calculation: Ofc: 22sec. ass se oc k ek 55 oo eer lt ee 133, 134 
central death rate defined. in terms of... -..2Jjs_-i5 22bce Ole ea i 119 
Gefine din fietcc 8 OS ee ol a eee, Seles, eee ae ae a 21 
not shown for makehamized table... _._.__-ssic icc) fib len Lines 93 
relationship, to actual population._.2!uce2o) eos ee be ee toile 119 
use in. estimating and forecasting..-.2..--_...____-_.. | suse pope 22, 23 
statistics: 
osculatory interpolation may be applied to___-.__-__-____________________. 122 
proliminary edjustment of... 2... 2 ee ee ee 101, 102, 109-114 
total, life table for. 26 6.345 es aren Sh eRe Mh ie at elie 26, 27 
Practices. of:life insurance: companies... oc... ees lee ee 88, 97 
Precision desirable in relationships between actuarial functions____________ 2, 92,137 
Preference, index of, in age statements.) us. en. soc eel eee 112 
Preliminary adjustment: 
four types, according to purpose of adjustment_______._.__.-__._____________- 101 
of birth ‘statistics. - en. ee ee Ee ene eee aL ie Pee sn e 101-103, 107, 108 
erceath Statistica. 7 ck kof a re eee eee ted Peel eS 101-112, 114 
Of Infant: death statisties 22-0 ok ee eee pee gee eee 101, 103-109, 114 
of population statistics_____________ noe one ee See cot fen es Bee 101, 102, 109-114 
Preliminary graduation by Makeham’s law________-__-____-___________-____ 139, 140 
Premiums: 
ross: 
charged by life insurance companies-_-__.....--.2...-..-__..-_-__---. 56, 57, 88, 97 
may include adjustment for immediate payment of claims________________ 88, 97 
not comparable with net premiums______.__....___.._--___________- 56, 57, 88, 97 
net: 
calculation of values given in actuarial tables___._.._._______________+___- 138 
JOTMUIAS TOR ee Nees A ae a ae oe Eee meee dee ec 87-91 
LEDIOS: Ofc. cc eens oe Ee. cee eer eee cee tae 56, 64-68, 75-79 
use of actuarial tables in calculation of_________.___--_____-_-_____-__- 1, 57, 93, 97 
Present value: 
Mefined So er a rare ae acre eee ee saa ee Oe ce ee 85 
QE DENCRES Ss ven ae hg orc bee oa he ae ee pe ad ik ee ee 90, 97 


of life annuities: f 
actuarial tables used in computing 








ROTIM IGS FOL osc ele ee ee arse ee ee Peet re 
i208 CoE Wy) ae Pe ag UR Te rhe ins phe Balt TE 56, 64-68, 75-79, 81-84, 141, 142 
Of ONS taut due ater Pycarss- wes See eae et ene eee seman eu ee eee 95 
Principal tables, List of 2.002 ose rn es ee aoe ee ae ee ee IV 
Probability: 
mortality-zateaay, De regarded as- 022 Sah Bae ee eee 115 
of dying (see also Rate of mortality): 
defined 22 SSeS 4A a oa We A oe ee ee ets See oe 21,115 
pg Ba! tetera 7 7. Peale Riel apieabe te nies) gal Ab cB lan ely c ty oly Lp iA pany Spey 120 
of survival: 
aCe ivavzre Raplaeiebieees. ty ae Baas Cig meeehd eth phe ae ate deal, Regt bl eet umd geste 93 
page ty MMM Mah ge cont ib oto Mae Ua hale bail tla deghybel_dopecdades ae Gao baege tal Hid 115, 117, 120 
relationship to rate of mortality_____________- eh eae Se ae eo 93,115 
tablesiOb ass 28 Ry nt FS ne tn Ee Te cee Pe ee 58, 69, 80 
Probable itetime o's ee Na es eee eS OLE 3. 23, 24 
Processes used: 
in. construction: of actuarial tables-=2 == 22222222 EL ea et 1, 137-143 
in construction of life tables... =. 2022 2<.5!) 9s 22EGh we eal de 2) f 1, 101-136 
Progression: 
arithmetic. .s$s2sa ble oi nS ENE Ee INE RED REE LE A 112 
of mortality: rates? @ Rio 222 SSCS T EOD! Deis Ea PET SOOT SOLA) 2 PUAyE 122 
Projections, population 2= <2: 2222222 2ssc sce ire ssid: EE ee eae 22, 23, 125 
Proois ot death=-2 3 -2s5ss0 sos 2522s 38 4 2g FO ES en AS, OO aD he 88, 97 
Public health measures have made greater progress in States having most 
efficient: registration-~>-2722ser28 fs ers soe eS ea 103, 105 
Public health workers interested in life table construction________.-_._____-____ 1 
Puerperal causes, effect of deaths from_-_-._-_-.-.-_-.-_----2-----22---222- 222. 10 
Pure endowment: 
Gefined >. 5252422522 2253 es seg aces et ae soss 2 Ps e aos eae eee 85 
fOTTNGIGS eS eae e oea ee ee eee Se 85, 88, 89, 91, 92 
FOUN Foose ne ee Gs ee ee ee eee ee Pee 88, 89, 91, 92 
qz, rate of mortality: 
PLETAL IONIION cos So ta re eg eee ee ee 101, 112-132, 135-137, 140 
GefMed, os see oe tw dn sn nk een a a eee ieee 21,115 
Quinquennial age grouping: 
comparison: of different methods of. 472A! mises Wei) ei Sear ap ee 121, 122 
in interpolations 45 (a) seit Sieh Se Sed pe ees 122, 125, 126, 136 
in obtaining pivotal values of population and deaths_____________-___- 112, 122-124 
in tabulations of populations and deaths__________- 23, 109-112, 114, 120, 127, 128, 143 
selection of'a particular method 0f22. 5-2 2222- 2 ee ee eee 112, 120-122 
Race: 
etrors.In reporting of. 522 2 sos StS 8 2 Salen oat eerie 2 
life tables prepared separately by _.2_ = .---.._.. 530 Gc_ stesso 1, 21 
Variavion in life tables:by = 2-225. 25.2 22k Le ae se i ee ee ee 2-10 
Racial composition of ‘‘other races’? population, 1940_-___...___--_---------_-- 3 
Radix’ Of life table =*: 5.2. S222 Seis es Bes eo ee ae ene ee 23, 93, 133, 139, 140 
Rate of discount: 
appears in assurance formulas._sressest soe le) Ses eS 90, 91, 97 
definedtise 4 wie pally apt Lb ed net ees ete ey a es ae 90 
table ofo2_-2 2s as Tene Sei ei ieee es, 97 
Rate of infant mortality. 7... eis eee ee ee ee eee -10, 103-107 
Rate of mortality (q:): 
coletiation( of: 2520. 5.5 hen ey als ee a oe i ees 2 101, 112-132, 135-137, 140 
MeHTNOG Soest a 8 Sas ree 21, 115 
relation to.survival'rate:c_.. 22! 2. ae Fa ee eee hee ee ee FO 116 
Rate of survival: 
SVOLRPO! acl gens. een enn ob 2S ee ee ieee 2 a ee 23 
defined 20) oo ha NE ee Sa ie es) eet are 93, 115 
use in population projection_____-_--___-_--_--_--- oe ee eee en Oe es 22, 23 
Rates of mortality: 
at age 0 obtained directly from reported figures_____..___--_.---_---.-_-.- 107, 116 
at age 0 understated in previous life tables_____..__._.-.--__-----___-------- 103 
at ages 1 to 4, numerical illustration of calculation-_-.....-_.-___._-._.------- 117 
at ages 0 to 4, adjustment for effect of migration.-..________.__.__-_--_-.-- 119, 120 
at.ages.0 to 4, computation. of_--.. Yi Bae aie eae ee 115-120 
at old ages, computation of... 222 Sees os Pee 124, 125 


INDEX 





Page 
Rates of mortality—Continued 
comparison of}‘by. race and sex! tulisite alanilal fcc aaoty oll bo srabledostrh 2-10 
data employed in computation of__: 2-22-2222 101, 113, 114 
form basis of, life! table_é.25-~ owes = = a eu ee TL A Ce 21, 101 
formulas fors.358 Set cen 8 EES 2 TOE eee HUES De lee bay a 115, 128, 140 
graduated, third and fourth differences of_______.__.-_.___..-__-.__... 128-132 
graduation of_____.______.__- fr es nee aaron ene, ae SE ED aD 101, 110, 122-132 
rouping of ages.In computation of_-05<4 /. 1's) Boe War iiegen io os 112, 120-124 
higher for females at certain ages in depressed countries______.______________ 10 
in earlier United States life tables compared with 1939-1941 values__________ 10-14 
in foreign: countries 13th yee Re ee es bo eee 14,15 
in makehamized mortality table compared with original table__...__.______ 141 
inter polation-of: na et i eee --- 112, 122-126, 136 
interruptions in increase with age in some countries__________________.____ 10 
‘obtained from. annuity! valiiés") Sens Pn A ee Th a oem 140 
peculiarities. of, in some-countrieg! 282/01. Sats Desi GPa alae 10 
pivotal, derivation Ofen.coee oj nee. AO DESPA OPI eS Se 112, 124, 125 
test of graduation of2-7 Hoe Om IW) Q08N) NOTRE MTE Bh a9) TWP ST LATE Be END Saal 126-132 
two methods of procedure in obtaining_____________.____.._______-_._- 122, 123 
Redistribution of Negro populations and deaths at ages 55 to 69______ 101, 110-112, 128 
Reference lists of formulas: ; a 
fOr Annuities a hh ete a EE Oa eee TT 1G Bee ae 87 
for joint-life functions: 20s. n8 2 SA) OR Ce SIRO Ta CL 91 
for life assurances. + AYR GOOD De TION OY ONE SE TAS, Geers Ta 88 
Refund to life insurance policyholders _____-_.___________.__--2__---- 88 
Registered births in United States: 
1989-1941, by race .ii.2e JR oh A A Bi Pe Cod AL Bera 103 
1939-1941, by State-and:tace-1 20 PPP PON) ye al eet aS 102 
by race and: sex, 1934-1940. C07) OCS DIR ON tr) ta L040 DEMS Fo 113 
of white.males,: 1034-19410 bly ths a PUN SOE OD, SET BOSE Ee Be 116 
Registered deaths in United States by race and sex: 
ages 3-and over, by age, 1939-1941. 2 eis eG Ee DER Doi 114 
in 1939-1941 form, basis oflifetablesms. Solvisius Foye see * eae 2 
under 5, by single ages, 1934-1941_________ ae tae” URC EAN A Ry ied oe! 113 
Registration, completeness of. See Completeness of reporting. 
Relation between annuities and assurances_________________-__________________ 89, 90 
Remainder interest inestates oA Lie Fo Oh SE OTe LOE 90 
Reproduction-rates;' gross:and nets 29-29 i Ae Oe ee 24 
Reproductivity, measures of________- ceca Mie oe Meld Sci td hi Rel et 24 
Reserves on life insurance policies. 222. + 4. 2225402 5. ee ee 85 
Residence, faulty allocation of infant deaths by__________________-_____________ 107 
Reversionary annuity 54 soo ha gee I OU a ES 89, 91, 92, 94, 97 
Revision of international actuarial notation__________________-______________ 24, 25, 57 
Rhode Island: 
completeness of birth. registration; 1940_2<= 23. 1h 1 Oi a ae 102 
death rates under 1 year, by age, 1939-1941__-_-__-.-_--__-- 104 
registered and adjusted births, 1939-1941______._______-________-____________. 102 
Robinson, Gi Ses ere Beet Che ee Sea Re a ce 111 
Roman: “‘a’-represents annuity-duess- 2 ee ee ae 90 
Roughness inconvenient in many uses of life tables___..______._______________ 2 
Roundingof figuressee (ee hsp es a a Ae 2, 123, 126, 132-134, 137, 140 
Sample of infant cards tabulated by detailed race classification________________ 103 
Sampling errors: 
Correction fOr w..2 bie RIN ae aoe nS ease Sebo ee nee Tee Cee eee ee 101, 109 
due'to chance fluctiation tae wit een) Seas sen ney Eee 2, 101 
may-affect life: tables for: fother races? 2-2 2 ear eae eh eer Be 2.3 
Sanitation has made greater progress in States having most efficient registra- 
$ion 2 se re er sae ee Re Neen, See eee ae SO 103, 105 
Scope: 
of actuarial Cables+ sesees es eens 2 oe Sale OS a ee ee eee 55 
OF VOFGRIG De 4 see aah te At oy: Stee, cain afin a Ac Orch a ele ee Sn Te 1 
Scotland: 
Tife'table*values for S- 2 ahaa ee 5 ae Ry A ee ee ee Say Siva See) Senne le 15-17 
source’ of lifetables'for Hale Fee et ee a Ag ee eee 20 
Self-selection-among annuitants:: “scp I A ONE AOE 57 
Separation factors: 
at age) by-raceandnsex1 9345] 04 anes oe 4h 2 = SDN ee el eee 
Go fined ors ks Ab ree Aas ae UN en ena) eee Oe ee See eee 
derivation: of:esc hearin eh BN OCIS Wael ied et 2 tee Ree ne Se Oneneen) Sopeee keer 
estimated at ages 1 to 3 by approximate integration________-______--__-_______ 
test ofappropriateness:of Gloveriszen <n ent ee Ae ate ee ne eee 


used in estimating distribution of deaths by year of birth 
Sex: 


incorrect TeportingOl yess 72.88 ks es ey ER Eee VR eheete Senne ow 452 

Vatiationtin life tables: bynkis ah} BER See ee See ee 2-10 
Sharp @yfraudek so2. 8 ore ee ed ee ek ne II 
Sheppard iNet wee 2s ee en 8 og sete Ee SO ee ee ere ee 93 
Shorticntsun computation: 224s ee Seen 86, 125, 126 
Significant figures, number of (see also Decimal places): 

TO tables peas See * Ase ene Beek se SE RRS EN = eee eee eee ee eee eee 2 

retainedin calculations 4-222): Sixt ie ee ee eee eee 133, 134, 137, 140, 143 


Single life annuity. See under Annuity. : 
Single life assurances. See wnder Assurances, life. 
Single premium: 







PLOSS ie a acd sack gt igh oct Fee a POR” 2 8 ee RAS AR ee een ee 56, 57, 88, 97 

net. See Premiums, net. 
Skewness offrequency distributions 2. 52 se om ee See eae eaee 23 
Smoothing. See Graduation. : 
Smoothness: 

maintained by using enough significant figures_______------------------- 2, 137, 140 

ofestimated populations 225225 estan ot Oana eae ee ene eee 110 

of mortality rates, graduation tested for____-_-_- an See ie Cae ee ere 126, 128-132 
Social Insurance, use of actuarial tables in valuation and cost estimates for__-- 57 
Social Security: Act Lic) o2: 22 esse ol PR OL A Pe 3,111 
Social Security: Board s44225 2-62 eae eee ee ee II 
Solérzano, Js (Bios 2 sh Ske ees een ee 14 
Sommers; Herbert) Pocus 2s seco ses 4s see sew ee en eueeeoiee 107 
South: 

Negro deaths in, may be incompletely reported__-_-------— aOR AA OB aE RS 1 

rural part of, contains half of United States Negro population_-__._--------- 1 
South Africa; Union Of. 222 os 2 ou sna ee Se ee 15-17, 20 
South Carolina: ; 

completeness of birth registration, 1940______-__-.-_------------------------- 102 

death rates under 1 year, by age, 1989-1941______._________--_---_----------- 104 

registered and adjusted births, 1939-1941__.___________---------------------- 102 
South Dakota: 

completeness of birth registration, 1940__________._-------------------------- 102 

death rates under 1 year, by age, 1939-1941________ Sepik ag buen Pas g Bina 4 104 

registered and adjusted births, 1939-1941. ._.-...J..-.--------1----=--.-.. 102 
Spiegelman; Mortimers 46 ib ee ee Soe ad 2 ge erie En eect II 
Spurgeon, AW Vins Pas Se ee eh eae Rs 57, 92, 93, 119, 137-139, 143 
Standard formulas, application Of. - 2 l2.- saaz seee- feeb Snaen en denen 101 
Standard Non-Forfeiture and Valuation Laws-_-___-__.-.----.--------------- 55 


INDEX 






Page 
States: 
combined into five groups to study effect of incomplete reporting on infant 
ABO EALLY OLR cere ee oss Sa ae ee eee Oe Se en ea cae 104-106 
corm plateness Of piri rer istration DY s.-.. 2222.4 Su -~ 22a 102 
infant death rates should be greater in those with less complete registration. 104 
infant mortality rates by, 1939-1941________- ee he ht) es Se PT eS 104 
infant mortality rates used in studying completeness of infant death reporting. 103-107 
DINODD BASIStATICO DYOSEAM Ss ce Seite a EO re a oe 111 
ranked according to completeness of birth registration____.__...._...__.____ 104 
reristered and sajusted births by... so. 22-0 2 ce cee 102 
which have recognized new mortality table______.___________-_______________ 55 
Stationary population. See Population, stationary. 
A seals See under subject matter, as Population; Births; Deaths; Infant 
eaths. 
Steps: 
TL ICAICEHALION OF IBOPLALULY TACOS 2 Gre eee ec ee ae 112 
PTVLOOTIN GE CURIE OL,U11G EO DIG: seer eck ee ad ee ee ok 101 
in performing Makeham graduation______.._____ Be ERS EE eer ote ee 139 
Stillbirths, some infant deaths may be reported as________...-_..----._-______ 105 
Subdivisions of first year of life. See First year of life, subdivisions of. 
Survival: 
monetary benefits contingent on (see under Annuity)...........------------- 1, 125 
PAU OL oats Seen eke ee RES i Ue 8 ee ee 22, 23, 93, 115 
Survivors: 
number of. See l,. 
to age 1: 
aciusted tor UNderrepor ing - oe. et Sa eek ee ee eo 107, 108, 116 © 
BSCTIa LOD Vb TROUOGS <6... Manes ge eee es Se oe eee 107 
iD SU Gs ORT Gor yp TaCe AUC bess. at hon. See ee Se ee ih oes 3 
ne enaloLspecinod calendar years? o2e ess 50 na et Le sco 116, 117 
to specified birthdays, white males, 1939-1941____._____.._-__.-_---___---- 116, 117 
EVIE VEOCEN DONO Geren ait oe Scene ae os Sete beh ou wench dees e 125 
Survivorship annuities. See Annuity, reversionary. : 
Sweden: : 
VG Ea AUSICLOS LOPS ee 2 oe eee tee rete: ie Fo aie ete ee ey ee 15-17 
ECO DL AUO CADIOS UN oa eee aan eh shee es se ee ea eee 14, 20 
Switzerland: 
IID PH DIOCU ALES TOF sesh re. bee ele ee ed in See en Se a suas Sadoase 15-17 
BNUrea Olio LADIOS $00 ere ets ee ere eo ee eo See S 20 
Symbols: 
POA CEMOTISE TN CHOUSS ae pe co eee ae a ena See nee aida ene de 57, 85-93 
for jor losDOnOn ts yes esi eee kas ae ap UNE ee ae 90-92 
FOR ite ba DIO LUDO LIONS sen oa ae oe epee ee ns es ed ate 21, 22, 24, 25 
used in deriving mortality rates under age 5_..------------------------------ 115 
Systematic errors in statement of age_-_-__...------------------------ 1, 107, 120-122 
Tz, stationary population: 
GICUIST ORO le et ae Oe ee Beet Sa ea sah nes Shee cade Gees 134 
ROTTING ce ete gee eae eee Ur Soe ea eee eet 21 
GRATES TUBE da 4S RN ESS epee: BA eek aie Se eee ee Scie meeeemer 122 
Temporary annuity. See Annuity, temporary. 
Reo MiMiraryille ASSATANCAS: -o. 6 ee ee een te os Soret nea eset 87, 88, 92 
Tennessee: 
completeness of birth registration, 1940__-.__.___---------------------------- 102 
death rates under 1 year, Dy age, 1039-1941. -__-- 2s fee 104 
enacts Standard Non-Forfeiture and Valuation Laws----_--.---------------- 55 
Miwanecverizes HOW IMOFGliLy.tavles.--.- .-s<02 022 22-8 cle t=) ess set 55 
registered and adjusted births, 1939-1941. __-.__._....--.-------------------- 102 
Beamitununrnnicus = See fees ek ees Se yee ee en SSE, 87, 88, 92 
Texas: 
completeness of birth reristration, 1940... <2 9.223 22 Soh sets 102 
death rates under 1 year, by age, 1939-1941_.____..__.--_-------------------- 104 
PIpn nang MOrinuey, ist ewe sn eens co een be et a eee ee 104 
omitted from computations of infant mortality rates for whites_--__-----_-- 104-106 
rovistered and adajusted births, 1030-1041 °° 52. st 6 ee esa e 102 
BER OIDSOL rd OLN Sse Stee a SS, OS SSS SO ecne ee one ke meow e a 55, 56 
BIN OWISO es WAIT ON Piet et nee 2 aed ot UE 22 SS nee ae 22 
Serratia se eee ee SB own es cece saawon Seee ce - 85 
PPO iaAIBlOs, FG TaD lOnOness- 2 aes Hees Oe ete ann mabemop naan eae eee 30, 31 
TRICE Be aT 4 Fake V4 2209 104 09 GS (0 ge cs A SS Pn Se Se en eee 28, 29 
CMP TREN BS (oP oe ec H2y PCy CN fo ee et RO Spey eS Se pe a os ae 38, 39 
Moral eouler Paves. aie LADO 10f— se cn eee acon se seni aeneansanse== 44,45 
Total population of United States, life table for_.-.-....---.------------------ 26, 27 
Total whites: 
BELO Arial Eales LOLs ee ee ee ne en SESE ae nena crank e -ate cee ee _.-- 79-84 
ila tablos fone oe aa ee wr eee see oe eeeae oo eae 32, 33, 80 
makehamized mortality table for. See Makehamized mortality table. 
“Trough? in distribution of apes at death._-2.---_/_-.-_2.-_.-__2---------22: 23 
inhercmosis, eboceoucdeathOs 16001. -. 22-5 ee ee ee 10 
Uliman, Morris B_------.---.----------------- ity RE A se ec il 
Underreporting. See Incompleteness of reporting. 
Pi derataraiiolt on ACR ie oe as ce ae. on oe en demand ces osenscehe 1 
PHA GIAvIOHS ti THOLLANLY COI VOcswssac o24-5 --8-20e-0 —ee a nes aa seeaas 123-125 
Uniform seniority: ; 
for annuities involving both male and female lives_-_--..._..-.------------ 97, 138 
stig 2M ROUSE Se ee ere ees eee ee ae aoe a ieee eee Seat ee ee 143 
principle does not hold for reversionary and last survivor annuities ---._-__- 94, 97 
principle used in evaluating joint life annuities _--____.-.__.---------------- 94, 98 
hasten ren eee an Oe nt eee to ae een oan ca ons Rabat 80 
Union of South Africa: 
its foOny ato $ON ee coe te eRe Seto i loos eal 15-17 
ROLE OG OL PE DIES TOD. "eae tae oe ae ek Ne nytt senna nna es 6 oe oes 20 
United States: : ; oy 
comparison of different quinquennial age groupings in__-_-_---_-.-._..._- 121, 122 
comparison of Negro populations in certain age groups, 1930 and 1940---___- 110 
completeness of birth registration, by race in-__----------------------------- 103 
Continental, lite tables based on data for_.__-._--..-.----.----2-+-2--4------ 1,101 
data used in computing mortality rates for._..------------------------ 101, 113, 114 
deaths of infants born outside of_2-.-.-.,----------7--+---------2.-'---s----- 119 
MeaLns Onin. Os GHiGrOn DOT Anisewa . fate oon 2s ~ cen eon nea 119 
fORGEIOL IORTAULUy iin eee een an ee ene eos s ccen cece ons 58, 69, 80, 138 
index of preference in age statements, 1880-1940 - -_-__- ecco poeeee sg 
life insurance companies contributed mortality experience ------------~~---- 55 
life insurance mortality experience in_-__---_.---..-------------------------- 55-57 
life table values eompared with other countries_--_---.----..---------------- 14-19 
life tables, 1989-1041. -=_ 2-1. La 3- 1.8 +8 22-3 a2 = =--=-~---- -.... 26-53 
life tables for earlier periods compared with those for 1939-1941 _---_---_--_-- 10-14 
mortality compared with that in Canade s_-2_ =~ 2. <2 S.2e22.----- 22-2 ==. 10 
movement of Negroes into and out of, assumed small____-_----__- sie Seve 110 
Negro deaths in selected age groups as ratio to number at ages 50 to54.-...__ 111 
preference tor dipita of age in=-* 2. ee es_- 8 soe ssn 2-- 3 1, 107, 120-122 














. Page 
United States—Continued 
previous life tables for: 
experience of Miss Foudray in preparing-_--_....._"“™=.Jj_---..---..---- II 
mewnod Glinterpolation Tsed if. sn et ee en 2 ah 122 
understatement of mortality rate at age 0 in_______-___-______--_.______.. 103 
lindilations in mortality. curve in 22-2... -soesen eee ee ew sre gee 123 
registered and adjusted births, by race, 1939-1941__________________________. 103 
BODAFALION TACLOIS;: Dy PACe aNd Skt - | ee 2s. ee eet eek eee 118 
survival rates compared with other countries __-_____--__-_--______--___ 14 
survivors to age 1 estimated by two methods, 1930-1939___._______-._______. 107 
Wnroparted, ages nt Gosche 2c. eer a eee oo See ee te 101, 109 
es cases, small percentage of totale. 226.2 oe ae Se ed 1 
se: 
Oh AchusTial ta blog sene £5 ek iat) sae hen alert al ee eee Oe 1, 57, 92- 
Ol lilentables=. «seen a pena sy ete 8 TES a en a Se Ted oe 1-94 
Utah: 
eomplotencss: of birth revistration, 1040: = 2 8 ees 102 
death rates under 1 year, by age, 1939-1941_._-._-.__.-__-.-...-.--L-_..-..- 104 
omitted from infant death rate computations for nonwhites___________ 102, 104-106 
registered and adjusted births, 1939-1941________________ 2 ae Seen SONS tee ae a 102 
WALBATION a iOi ee ee ee em ee ee ee ee ee ee 85 
Valuation Laws, Standard Non-Forfeiture and__._._........----...__-______- 55 
Valvabionkol estatosiee-ccnene 7 see 2 eee a ire ese SS erie 57, 90 
Value. See Present value. 
Variation in life table values: 
PY COUNL Toot eto Oe ce ie ee Ta en en 2 AON ese aL AP te 14-19 
DOVERCe ANC COR. Sant a wee Meer ES io ie are de ee ee et eta lh LS 2-10 
AW AGRE LRT i ery te een ie er oe tate a ee NS Ae Set on ee. Pu 10-19 
Vermont: 
completeness of birth registration, 1940_..........._.-.-----..-_----..___-__- 102 
death rates under 1 year, by age, 1939-1941______________.._.__-_-2_-____ i 104 
enacts Standard Non-Forfeiture and Valuation Laws_____._____.__._______- 55 
lnwiGCOETIZES NOW MOPEAlity tADIGss coo a0 cn te ee ee 
omitted from infant death rate computations for nonwhites___________ 102, 104-106 
registered and adjusted births, 1939-1941_.............-....----.----.-...-.. 102 
Virginia: 
completeness of birth registration, 1940____.._.........-.-.-----------.-. 22. 102 
death rates under 1 year, by age, 1939-1941______.___-..._-.-----2__-_-_ eo 104 
enacts Standard Non-Forfeiture and Valuation Laws-_-_-..-__-.--.-_.__.__- 55 
law recognizes now: MOrtaliLy tables. 22202222 5 se, Ne 8 oe 55 
registered and adjusted births, 1939-1941__________.-__..-_---- 22222 102 
Vital Statistics Division, Bureau of the Census__.......-.--..--..-_-.-__---_- II 
Waring HG WAr oe ese eee a tee oso le Ati aoe ae eae ean eee tees 111, 137 
Washington, D.C. See District of Columbia. : 
Washington, State of: 
completeness of birth registration, 1940-2. -.--.-.-..---.=-._~-_--2..---..-_.- 102 
death rates under 1 year, by age, 1939-1941 -___.....---_----.----.---22-----:- 104 
registered and adjusted births, 1989-1941___..:=s2:.--_-..-:----i.--.4-.2... 102 
UATSON OMY ATIVE Wut re ote ere ee oe eee kee, eee eee eee cae 122 
Wiaivinossult INOPrAltg CUEVG. +425. 80-2 oe ere te Se ee 123-125 
Weeks of life under 1 month. See First year of life, subdivisions of. 
West Virginia: 

‘ completeness of birth registration, 1940____.___-_-----_--_------------------- 102 
death rates under 1 year, by age; 1939-1941_________.__.._-..__..-..-------.. 104 
enacts Standard Non-Forfeiture and Valuation Laws_-_-____.-_.-.---_.______ 55 
law recognizes law mortality table>. oo fees os eee Se 55 
registered and adjusted births, 1939-1941____.__----.-....--.---.-.----.----- 102 

NW DBL DUO. bo iets ee Sone arene sae Cee eS Oe eae 22 
White females. See Females, white, 
White males. See Males, white. 
Whites: 
MOLUINLIAT CADIOSI Ol se ee Seek ses Na Soe ee See es nett es 58-84 
comparison of different quinquennial age groupings for, in 1935 deaths and 
PUAO CENSUS a eeecr fein ale Sot ease nna scene* Cette. oo ha wssow nse 121, 122 
comparison of reported and expected deaths of__._-.--..-------------- 127, 141, 143 
comparison of survivors to age 1 estimated by two methods---_-_--_-_-_------ 107 
comparisons of life table values for, 1930 and 1940_______._.__------ 2,3, 10, 11, 15-17 
completeness of birth registration of, 1940: 
LENG tC! ohh, = bee SES Si er ok Be ieiee, eran en Spl bt ae ep See ee ee EE 102 
AHULOT RIGO LOLS poke oe hn oe ete eon ee ee ee eee ee ene ee 103 
Comparauion.or scruarial tables for” .0 2422-205 Fe ee as eons 137-143 
data used in computing mortality rates for_.-.._.-__-_.._..----------- 101, 113, 114 
death rates of, for subdivisions of first year of life, by States, 1939-1941______ 104 
death rates of, in United States, 1030-1041 ee os ea ee ee 
death rates under 1 year, by groups of States, 1939-1941: 
adjusted for underreporting of deaths_----..-.--.-.--------- eee eee ee 106 
TID AGIUSLOD sae aia uae oe eee She ete ees oo a Soe adoec as 105 
deaths) ofsin United States,-1030-1941 sso. a ee aan Mice cece e ew see 2 
enirmernted Dopulabions Of, 10400 25s see ee ee ieee gnome tae wom 2 
graphs showing life table values for _.-..---.-.-------------------- 4-9, 12, 13, 18, 19 
TESCO RY at Pate 1y Coy epee INR Spek oh RC A Se ee ee ee 11, 15-17, 32-37, 51 
livé, On average, longer than Negroes: . 2 oon naan ns = ane teen ee 2,3 
longevity of, compared with Negroes and ‘‘other races’’___._.-.------------- 2,3 
preference of, for digits of age in 1935 deaths and 1940 census__--.._-----..-- 121 
registered and adjusted births of, by States, 1939-1941______._....-..-------- 102 
registered and adjusted births of, United States, 1939-1941__-_.-.._....._.-- 103 
separation factors for-----.----.---------------- ee cee oe ee ee aes 118 
separation factors for, obtained by approximate integration -__-.___.._------ 135 
third and fourth differences of graduated rates of mortality for. _........-- 129, 132 
AE Ry its aed CP Tel TS SE Ra SS St a Ee eee ee ee 111 
Wihole Hie annuity=. 22 eso. eee eS ee ten 56, 64-68, 75-79, 81-86, 141-142 
pVuIGIe | Ifo sesurranGO es see) ce-ch costes gonen 87, 88, 90, 93 
NBT Coa ah Opals eee ays SEP el SEEN SSS I Oe OR ae A ae oes ere ar eemeeee ay 137 
LMU ER ESS Tae oted PI 28 Sy SNR le Te eR een epee eee II 
Wisconsin: 
completeness of birth registration, 1940__._.......-._=<-s---.--<5.-.5---.--- 102 
death rates under I year, by age, 1939-1941___._._....-..-------.------------ 104 
enacts Standard Non-Forfeiture and Valuation Laws---_-------------------- 55 
law recornizes new mortality tables. 222.252)... 5-25 s- ee 55 
registered and adjusted births, 1939-1941 _ __ 102 
Wolfenden, Hugh: Hoo 2.2. oes Boe ese ns , 115, 120, 122-124, 126 
Women carry less life insurance than men-_----------------------------------- 56 
Wiorkinen’s: compensation lawioo 2 = cape teste a 2 = oo ee a ee eos 57 
Wyoming: : . 
completeness of birth registration, 1940____--__- ae ee ee pee S| 102 
death rates under 1 year, by age, 1939-1941______--__--.- Pp sees ee eee 104 
omitted from infant death rate computations for nonwhites_-____-_. .-_- 102, 104-106 
registered and adjusted births, 1939-1941 102 
Sear: longtt0fse so-so yt bee sees e ere 
NWOat Gl ABO IRE DOC ne Neen al eo dnat anne nca wineinnig seers Heda nae mie 










pte ha in vent a gudiene mite d. 
; ; ’ , fee Zt hams welisdoaaded 3s ‘bedjengs 
ek rete te oF a ae. eater CaaLAa Beat areyepe pehsreatie pe, 
cae hal TS) oes ote Ta oor abardiiniubow x 

ienics) « J big RAY aro Sih —ihek i regent “at ating hebative. ten soe pehirl 
eas Recee a cae hae Se, 4 et in ed tone neaNaiies > 
: 4 ent ediatt eet o-istee be bareqaws spn ieatemwet 
















































ih. Lrewiocts ams ap ionyanlsey = spe as imo deter) — 
Oy AOA. 4 es N Sb ——= . dvakoore Sitaale 1a Regn testers weep ‘nde ~ techies wiro epmalanes 


: : pote bya ng aed 36 paekee ead cana betrequur iy STR, Vath 


&, fhe eve’ 





















ee z, sa |: eather. gogo. seattle, etal Séltx 
. er ae f ’ Fé. of eR, wal me _ tohedag Sabsourse oie bpeertis Cpieey ce es as oe ihe 
ye pike ten aan es : Slats alictasd oi uA, E Ayton Seon ce abe Fe VG 
Ger of ay ‘ c i> : . et} “ns ga. Clee na nant ¥inan 
wl ee £0 ‘ . P - Natt stwtlelget sais o anesingut ce i. Ww - Bud Rj, MIO 
aD? iat ; a By Je HMR eye gd abe Basha eter ita? Ute! ater 
, Eee ale BOs > ander eecries WW ental hey etee: let Mosh ioein sro howler b a * pas Ay 
Oy la ot I hy : » des oe\e SU MERE Gna Deter taut fence |. Be heet lorie 
4s te r - » = sat She ‘Ces vipat u*s Ne 
4 Ts ‘ wa’ - ante. ’ ; .) ointeh cto by “y | dd * Rt ‘ 
ee = ' 2 ‘ Aa. Terie de binhiats., xaPl noisy © f Shee 
a Wis oa ‘ vi ; : ‘ ‘ wou .ttivten Ya callie No + ie lis i = 
yi i Hl ed : . sila? Jove as ear - ee ¢ PAS YHis ehyhs ake es ae 
Sa aes F he, ; ks wouhey olttal wit fg su) eed 1 y it : 
' “ei h Goris ais ree cay ane OR Sree | REIL US eae i tert 
: thee , : Paes ’ . Cn, eh den, pt ies sign Bee a ith Ne BRD ged 19 lp ha ten ate on. f 
Ch 3.” _ a ‘ oid ae : ass wer . ba 


ga +e aL 
1AM bo Ae Tue lo i Mae rat ogee 
















































. ; LAR {oil AA | BE a aed natal 
x oO as r i ' + 005 Gee 
wat “we oe PA eeNP i - oar Sean 4 
wT ae : i: aa 
A AE Y isis | yesh is 1 MA ie cntidnnaasase ‘i is ating 1 
nd 4, {. ' =) A os : 
4 Soi ear . a baw sett di \atese? Faas Se 
ie 2 ‘ it ti 
i ; r it ) 
ety anaes Led fuel — MATE coh arid jo # 3 | Ne@besucke tes cies 
Mot doltea Het tly , aas aris ERE BML 4% af lh Te sfrayid Bade AGS A = od Fp eed ee emenbor:: ‘a nik appar 
us “ ons Wel setzanled? ary rai tistiad-pa5 7% Cofthcund® % Rioee ee ee 
ue Cues : hans “ beans eens ~ bids 9 shat ii wet oligos: IPWel | 
cut hed ef ae ee 2 eG [ne Cea teege fu bine faker 'e 14 
Hi aYtatPn FOF he pont VICE ‘anidetyees iv} 
. alee . | ae | Sih ade 
nd wae A P t hip whit Matic ave t tet fijae 
# Rip ¢, aith sey 2 a cootgrniitew x) S| LS vt i 
’ c ‘per gh ai odenisdes s “fe 7 be ad ala 8 
Lyf : iibeigon iAdoict Yo eanuatateyate ais 5 
ent “ewe - i 4h aga 4 Yohrts antes tants Pai 2 = heii 7 
bey ‘ . “79 T ert, Lig dast Us facca Ife talgen cy : ach hewet: j 
eI : < is = . .. 0 at Ga He orighre fo ee ae oo ch nth oe 
ae F-# += : ia 4TRO Yb At teenies 1 2 1 Be XR : Hess Ki x 
p a at & “y P ’ onl 4 Ae m= 
= : Jazuelataiiun otf de ime lt we dérfony Drobap ott lo eat : 4 rs t te cst 1 ing 
‘ , : . . s W 
ly A 
n i é . bal cot teuiteas sldaid i.% ‘ + 5. OE loltaabain ot 
: H i ha 7 2 
=| ; pa aeite ae |: SOtsa me cea, bet aoe! oun ed 




























bbs 


F Souler sa sanaerieareeee JeheK hebimute'? bag rs wna -c0 


ia. bie Jam. "reba Ke, 





Bes 
rt 
& 


WATE tit ; 



































3 J f x} {A a Peis 
4 wu au ‘ rich tra ana botettine Die ineeteirore =] “ate i -s ie ote SEES ss Sa date ee 
oth +S : - P A ae A stasaint Vy}: -* Lat ae ea ee a oS ae eae | 
= % _ - - er cnt we iso lua ! : eth dees Sais! | hh ae ee sc ~ 
“es : ape by Rr Popes ago eT cae Mt ite shirt seat nla ees 9a 
A ¥ : " erlifl i att : LUG ceegen A ip gh eh ee asek is w : ate ; 
‘ cae sm ae : a. ‘ i «Jen¥ “3 nad iets LN ¢ -eany = i hs 
eg a es + aie car init fae aan sag L BON rte Os ieee es Sciam eae IAC NION ANT! 
~ hie etait, (UF Gat sues deh Talkpataparttey deoety . one. A SRT. pcehratis aha 
ys? * “s ; om me ve tag AP F : 
a LSJ = . rte os as oye Poy = an “¢ “ 
a i i ’ bratiesh beipeyra dite by po phe 
z at ; bode oF? Ft Deipesites t oyna} et a oi és 
mt Pr : A + ahah’ - ot le” wed ] id rte LE} pw 
ry : eo i" we f yp ett ba _ t = PS? T= 
i , io reat ert > * ee aly 
J earn we 2% eesk vex. = 
; . F tap . i‘ a 5 a a FH i ee wae itn : vara Wins 
‘ TAPS aut wag ; -- : a ihien = “ tape 
i vHiaeet i buh waistinl Labi LA Shinnaret 
-~ s : “ oh - ee . oom 2 ar) * TT 4 “a 
a" ' Be RC Tr. ne TORY Se yen Sl fog cas a? Ger eted i bh 4 er oak and 
he “ce ite! je 4 Yaar Joe? Yo ivtlalic TH bo anes diaah a ‘ 
: t ; “ ® 2 4y % aa Ta ts Oe - bi 
4 b Te oN ae { ety of So eater gees ’ , i ake ee ra ters 
‘ , bUT-OURT BEAN? ba atic = sine i te! fit % wet Pica ad eae! eg A a 2 ¥ Higa oe 
: si rene) § = a cs a. Bea te aerate *h forateny Peat : Aa ve ildns wt 21M iia oe 
4 g P = eect Eas Lis 53 a 
pot. ce ‘ 


tt ada Dotto 1. 
y Arial Sele et 
hee 











pits erliveyte 
hed sald 4 


au 


' 
I 
4 
' YO Bite wht 
Lnwiesegine «! 
f 
¢ 
- 
t 









sition hae bers F 
B= siete oe nde So eraieit hotiguagen 
t steai 6 an Ao Ad! by Jd ovaka anh oui vo eobinnanl ws a . 
rie a AUD AIN iG Ber 4 ahhh ead 















Scene 

















Sota ip ade “eae gaa Cs wilde a ae ard 
: Pa gh * +" yet OE HW Bes # a aay me Ustad 




















eure ee oe ; Oe esa ay 4 Hate Ot eps g lahat 
1 ethno | oe a * OBUt vnquserry apes 7 a 

ak +! -Qerigunds ted atrgact i deri of dy N Cat Tenet akon ee, viet ge 
ey ines et at ye uct Sate 1 sobiites Na abe > * Tr aN 2 ota’ sob 
ewerad angapeden’t f fag mo inhiyd GV. eet , 
ee a rT ‘wt autiitsnst wal 
Penk 7f SNE TH) fe sad ee mid Jaton! sete re SiH eer « 
“nehen sive az io nsweceny-giinath QL eee 
ey be ts sin wate) ll ew Ytthe: adits WF) 

ie pee : , aR) noGket cus Wiceasas0 7 | ’ 

re niga | shee snasmaere AE. 
>. 25) PGE pollaa apert Muaid Yo eomtagsiqaries © 
fee aie a= A O-Oe AT ote ed sie, Lani 2atey degete= 
7 iON OF Gos ze aiuliesbas: es aire (nett Lidia! meat yaw a 


5 eee? ~iaisadt n.d eee to a murents} 


tu 16 [ at 
on Patt ce a eee 
PG has al - 



































is ‘ 4 





by 





+ st 
a i 
3 ini 7 
7 ‘ tia 


fal 



















| A “ ae. 
eo : at Wis er ' 
mM ; te " - iy he | } 
7 : Lr oy) oj Vee hear iP 
® ' ; ion | apy " 

¢ 7, a rc Neh 


“4 ‘Thies ‘ aed? 


i. at a 


re cae 


be : 7; a 
We ie i Lp < 


A oo Psp . 
‘ eg ee 
s, Sips Ny ah en - 
earl) = 
git aa 

¢ : 


= 
J 


r : a0 
%. rs ; 
y eee 


s be 

Cera & 
Ab Big 
ples ae 





‘4 
wo 
rer 
rn 
= 
“Fn 
= 
=~ 


> 


a Ae Wee 





